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READY  lor  BUSINESS 

We've  got  it  all  together— the  cost  effectiveness  and  reliability  of  our  6800  computer  system 
with  a high  capacity  1.2  megabyte  floppy  disk  system.  . . PLUS— an  outstanding  new  DOS 
and  file  management  system. 


1 MEGABYTE  DISK  SYSTEM 

DMAF1  introduces  a new  level  of  capability  to 
small  computer  systems.  This  disk  system  fea- 
tures two  standard  size  floppy  disk  drives  using 
the  new  double  sided  disk  and  two  heads  per 
drive.  Usable  storage  space  of  over  600  kilobytes 
per  drive,  giving  a total  of  over  1.0  megabyte  of 
storage  on  line  at  all  times.  Ideal  for  small  busi- 
ness applications,  or  for  personal  "super”  sys- 
tems. 

DMA  CONTROLLER 

The  controller  occupies  one  main  memory  slot 
in  an  SS-50  bus  and  uses  the  Motorola  MC-6844 
DMA  controller.  The  combination  of  a DMA 


type  controller  and  double  sided  disks  give  the 
system  speed  of  data  transfer  unobtainable  with 
smaller  drives. 

OPERATING  SYSTEM 

To  compliment  this  outstanding  hardware  we 
are  supplying  equally  superior  software.  The 
disk  operating  system  and  file  management  sys- 
tem is  called  FLEX.  It  is  one  of  the  most  flex- 
ible and  complete  DOS's  available  for  small  sys- 
tems, but  just  as  important;  it  is  easy  to  use. 

No  one  can  match  the  variety  of  compatible 
peripherals  offered  by  Southwest  Technical 
Products  for  the  SS-50  bus  and  the  6800  com- 
puter system.  Now  more  than  ever  there  is  no 
reason  to  settle  for  less. 


DMAF1  Disk  System  (assembled) $2,095.00 

DMAF1  Disk  System  (kit) $2,000.00 

68/2  Computer  with  40K  of  memory  (assembled) $1,195.00 


SOUTHWEST  TECHNICAL  PRODUCTS  CORPORATION 
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Now  we  can  announce  it- 
the  multi-disk  drive 
System  Three  Computer 
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A fast  Z80  microcomputer  with  up  to  512  kilobytes  of  RAM, 
4 disk  drives  and  1 megabyte  of  disk  storage— with  CRT 
terminal  and  fast  printer.  Even  an  optional  PROM  program- 
mer. Strong  software  support,  too,  like  FORTRAN  IV, 
Extended  BASIC,  and  Macro  Assembler. 
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PROFESSIONAL  GRADE— 
FOR  PROFESSIONALS 

Chances  are  you've  already  heard 
that  there  is  a Cromemco  System 
Three  Computer.  We've  proudly  pre- 
viewed it  at  WESCON  on  the  West 
Coast  and  NYPC  on  the  East  Coast. 

It's  a complete  system — processor, 
CRT  terminal,  line  printer. 

First  it's  fast — 1 microsecond  nom- 
inal execution  time  and  250  nano- 
second cycle  time. 

Its  equally  fast  RAM  memory  is 
large  and  enormously  expandable — 
32  kilobytes  expandable  to  512  kilo- 
bytes. No  danger  of  obsolescence 
from  inadequate  RAM  capacity. 

THE  ONLY  MICROCOMPUTER 
OFFERING  4 DISK  DRIVES 

Further,  the  System  Three  comes 
with  two  disk  drives  to  give  you  512 
kilobytes  of  disk  storage.  Soft- 
sectored  IBM  format.  Optionally,  you 
can  have  four  drives  with  1 mega- 
byte of  storage. 

There's  disk  protection,  too,  since 
in  the  LOCK  position  disks  can't  be 
ejected  while  they  are  running. 

21 -SLOT  MOTHERBOARD 

This  new  CS-3  is  a computer  that 
won't  be  outdated  soon.  It  has  a 21- 


card-slot  slide-out  motherboard  and 
an  S-100  bus  so  that  you  can  plug  in 
ail  sorts  of  support  circuitry.  The 
heavy-duty  30-amp  power  supply  can 
easily  handle  ail  this. 

BROAD  S-100  SUPPORT 

The  5-100  is  the  bus  that  Cro- 
memco so  strongly  supports  with 
over  a dozen  plug-in  circuits  ranging 
from  analog  I/O  to  high-speed  RAM 
memory  with  our  bank-select  feature. 

TRULY  POWERFUL  SOFTWARE 

You  have  to  have  software.  And 
Cromemco  is  far  in  front  there,  too. 
Our  FORTRAN  IV,  for  example,  is 
equal  to  the  FORTRAN  compilers 
on  large  mainframes.  Further,  it  (and 
our  other  software)  is  low-priced. 

Our  16K  Z80  BASIC  is  one  of  the 
fastest  and  most  capable.  Full  14- 
digit  precision. 

There's  also  our  Z80  Macro  As- 
sembler and  Unking  Loader.  Uses 
Z80  mnemonics.  Allows  referencing 
FORTRAN  common  blocks. 

SEE  AT  YOUR  DEALER 

You  have  to  see  the  CS-3  to  fully 
appreciate  it  and  its  low  prices  start- 
ing at  $5990  in  the  rack  mount  ver- 
sion. 

Better  contact  your  dealer  now. 


Cromemco 

i ncorporato  d 

Specialists  in  compulers  and  peripherals 

2400  CHARLESTON  GD.,  MOUNTAIN  VIEW,  CA  54042  * (41 S)  964-7400 
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COVER  STORY 

This  month's  cover,  sup- 
plied by  Space  Byte,  repre- 
sents the  emergence  of  the 
microcomputer  from  the 
realm  of  an  idea  to  a useful 
business  tool. 

The  cover  captures  the 
growth  of  the  microcom- 
puter industry  and  repre- 
sents the  freedom  it  pro- 
vides to  the  business  world. 
With  the  use  of  microcom- 
puter systems,  the  tradi- 
tional methods  of  bookkeep- 
ing and  paper  world  can  be 
tossed  away  to  disappear 
into  the  oblivion  of  today’s 
and  tomorrow's  technology. 
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Memory  Makes  the  Computer, 
Central  Data  Makes  the  Memory 


Memory  is  an  important  part  of  a computer 
systern.  So  don  't  even  think  of  settling  for  a 
poor  quality  RAM  board.  Central  Data  offers 
carefully  engineered  16K,  24K  and  32K  RAM 
boards  to  suit  your  needs.  We  take  our  RAM 
boards  seriously,  so  should  you. 

Reliability.  Each  one  of  our  boards  comes  com- 
pletely assembled,  tested  and  burned  in.  No 
fiddling  with  an  infinite  number  of  parts  from  a 
kit  or  costly  investment  in  equipment  to  test 
your  board.  Each  one  of  our  boards  is  backed  by 
a one  year  warranty  to  insure  your  satisfaction. 

Expandability.  We  offer  a 16K  RAM  board 
with  capacity  to  32K.  You  can  purchase  a 16K 
board  and  expand  later  or  buy  a full  32JC  . 

| Please  send  me  the  follow  ing: 
i D 1 6K  RAM  board  ($289} 

□ 32K  RAM  board  ($475) 

I D additional  information 

l I enclose  $. . 

| 111.  residents  add  sales  tax. 

| Central  Data  P.O,  Box  2484,  Sta.  A Champaign,  1161820 
MAY  1978 


Performance.  Unlike  some  dynamic  memory 
boards,  ours  uses  an  invisible  refresh  that  inserts 
refresh  cycles  between  your  computer’s  normal 
memory  access  cycles.  This  eliminates  loss  in 
performance  of  your  computer  with  lengthy 
refresh  cycles. 

Power.  Our  board  uses  less  than  one-half  the 
power  of  a static  RAM. 

Price.  You  can  buy  a 16K  RAM  board,  com- 
pletely ready  to  use,  for  only  $289.  A full  32K 
RAM  board  is  available  for  $475,  or  you  can 
add  on  later  for  only  $200. 

When  you  buy  our  memory  board,  you’ll 
be  buying  the  best  equipment  at  the  best  price. 
Order  yours  today  by  mail  or  phone. 
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By  the  time  you  read  this  column, 
several  major  trade  shows  will  have 
taken  place.  The  West  Coast  Compu- 
ter Faire,  followed  by  Micro  Business 
78  in  Pasadena,  both  held  in  March, 
then  PERCOM  78  held  in  April. 

The  West  Coast  Computer  Faire 
was  as  usual  exciting,  dynamic  and 
worthwhile.  Micro  Business  78,  a 
brand  new  show  sponsored  by  INTER- 
FACE AGE,  was  the  first  of  its  kind 
in  that  it  was  geared  completely  to 
the  small  business  user. 

Micro  Business  78,  although  small 
when  compared  to  the  Computer 
Faire,  was  a total  success.  For  the 
first  time,  prime  manufacturers  of 
small  business  systems  were  able 
to  get  together  and  talk  to  an  inter- 
ested group  of  potential  users. 

All  three  shows  had  as  their  primary 
goal  to  show  what  is  out  there  in 
computer  land,  and  provide  a forum 
for  both  the  industry  and  the  user  to 
come  together  on  common  grounds. 

If  you  were  unable  to  visit  any  of 
these  shows,  don1!  give  up  hope; 
there  are  plenty  more  on  the  horizon, 
such  as  NCC  in  June  and  Personal 
Computing  in  August.  For  those  of 
you  who  are  new  to  computing,  or 
are  interested  in  keeping  up  on 
what’s  happening,  it  is  important  to 
attend  at  least  one  show  a year  Be- 
lieve me,  you  will  find  at  least  a 
dozen  booths,  at  any  given  show,  to 
hold  your  interest. 

In  line  with  the  great  big  shows  is 
a fittle  show,  or  more  correctly  a 
swap  meet,  being  put  together  by  a 
colleague,  John  Craig,  John  is  holding 
the  Southern  California  Swap  Meet, 
July  1,  1978  at  the  Santa  Barbara  Sal- 
vation Army  Community  Center  For 
more  information  on  John’s  get  to- 
gether write  to:  John  Craig,  RFD,  Box 
100D,  Lompoc,  CA  93436, 

Along  with  trade  shows,  roiling  in  by 
the  dozens,  are  new  publications,  and 
there  is  one  that  I would  like  to  men- 
tion specifically.  This  publication  Is 
called  the  Small  Computer  Systems 
Journal,  published,  edited  and  put 
together  by  a gentleman  named  Dr, 
William  Schenker.  This  small  journal 
is  not  in  the  professional  class,  but 
does  have  the  potential  of  filling  in 
the  holes  that  some  of  the  bigger 
books  are  unable  to,  particularly  in 
the  field  of  medical  applications. 

I would  suggest  that  to  add  to 
your  library  of  useful  information, 


you  write  to  Dr,  Schenker  at  P,Q. 
Box  6733,  Concord,  CA  94524.  The 
journal  needs  your  support  and  will 
be  invaluable  to  you. 

Just  recently,  we  came  across  a 
very  interesting  little  club  called  the 
Physicians  Microcomputer  Club . 
This  club  is,  you  guessed  it,  for  the 
medical  people  who  are  interested 
in  making  the  micro  work  for  them. 
The  club  president,  Dr.  Gerald 
Orosz,  informed  me  that  many  mem- 
bers have  developed  the  normal 
business  routines  for  the  machines, 
and  are  working  on  using  the 
machine  as  a diagnostic  took 

For  any  physician  interested  in 
joining  a club  made  up  of  colleagues 
we  suggest  writing  to:  Dr.  Gerald  M. 
Orosz,  President,  Physicians  Micro- 
computer Club,  Box  6483,  Lawrence- 
ville,  NJ  68648.  This  is  a club  that  is 
working  to  be  a national  organiza- 
tion and  we  would  like  to  see  them 
make  it. 

One  of  the  pleasures  that  I have 
as  an  editor  is  to  visit  manufacturers 
and  get  a bird’s-eye  view  of  what  is 
taking  place.  This  last  month  I visited 
the  EXTENSYS  plant  in  the  San  Fran- 
cisco Bay  Area,  and  talked  to  Dan 
Pichulo,  their  marketing  manager. 

It  seem  that  EXTENSYS,  like  so 
many  other  manufacturers,  has 
found  that  the  current  and  most 
rapidly  growing  marketplace  is  small 
business  systems.  As  a result,  EX- 
TENSYS has  engineered  a system 
they  call  the  EX  3000,  which  is  de- 
signed either  as  a single  user,  or 
multi-user  system.  The  system  is 
not  totally  earmarked  as  a business 
system,  but  is  designed  in  such  a 
way  as  to  be  useful  in  many  applica- 
tions. One  of  the  more  exciting  Ideas 
is  using  the  EX  3000  In  an  educa- 
tional environment. 

The  EXTENSYS  people  plan  to  ex- 
hibit the  entire  system  this  year  at 
NCC  in  Anaheim.  Only  time  will  real- 
ly teil  the  viability  of  the  system,  but 
from  what  we  saw  it  looks  good. 

Also  during  my  travels,  I had  the 
chance  to  visit  the  folks  at  Pertec 
MITS  and  found  out  that  they  are 
very  much  interested  in  the  busi- 
ness market.  We  plan  to  have  an  in- 
terview with  Pertec,  covering  some 
of  their  thoughts  and  ideas,  related 
to  what  is  happening  in  the  market 
and  where  they  are  headed. 
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An  area  that  I find  it  necessary  to 
address  thfs  month  is  book  reviews, 
INTERFACE  AGE  provides  the  Book 
Review  column  to  allow  readers  to 
put  forth  their  feeling  of  a particular 
book.  The  Book  Review  column  is 
like  any  review  section  of  any  publi- 
cation,  its  purpose  is  not  to  sell  the 
book,  but  to  say  ‘here  it  is  and  in  this 
reader’s  opinion  has  this  much  value.’ 

Occasionally  a book  is  panned, 
but  this  is  not  to  say  that  the  book 
has  no  net  worth.  The  book  was  only 
panned  by  one  reviewer,  who  has 
the  right  to  say  what  he  or  she  feels 
as  long  as  ft  is  not  malicious  in  in- 
tent, Should  an  author,  or  another 
reader,  feel  that  a review  was  unfair, 
we  are  more  than  willing  to  print  his 
or  her  response  in  the  Letters  to  the 
Editor  column. 

Every  time  that  I go  to  a seminar, 
or  attend  a computer  club  meeting, 
one  of  the  first  questions  that  pops 
up  is  the  standardization  of  BASIC, 
followed  by  information  exchange 
standardization. 

Currently  there  are  over  85  ver- 
sions of  BASICS,  with  each  version 
filling  a certain  user  need.  However, 
for  real  time  useful  applications, 
BASIC  will  not  be  the  language  used, 
regardless  of  how  powerful  a ver- 
sion is  created.  In  my  opinion,  and  1 
stress  that  this  is  my  opinion,  the 
worthwhile  and  cost  effective  applh 
cations  packages  will  be  written  in 
assembly  code,  with  everything 
transparent  to  the  end  user. 

Now  obviously  t am  not  saying  that 
this  approach  is  for  every  use  or  user. 
However,  for  the  small  businessman 
who  is  only  interested  in  how  useful 
and  cost  effective  the  software  is 
that  he  purchased,  assembly  lan- 
guage applications  wilt  be  the  best 
possible  choice. 

This  is  not  meant  to  say  that  BASIC 
wifi  die,  or  attempts  at  standardfza- 
tion  will  not  and  are  not  taking  place. 
They  are  and  will.  As  a matter  of 
fact,  it  is  felt  by  many  people  fn  the 
industry  that  a de  facto  standard 
BASIC  does  exist,  that  being  MITS 
12K  extended. 

Another  question  that  rs  in  line  with 
standardization  of  BASIC  is:  Why 
BASIC  at  all?  After  all,  there  are  so 
many  other  possible  choices  that  lend 
themselves  to  microprocessors.  This 
is  most  certainly  true  and  only  time 
will  tell  exactly  what  will  be  the  new 


language  of  the  industry.  A tittle  later 
this  year  we  will  address  this  particu- 
lar aspect  of  software  in  depth,  and 
possibly  give  you  a surprise  or  two. 

The  second  question  that  I men- 
tioned, which  seems  to  intrigue 
users,  is  a standard  for  information 
exchange.  Such  standards  have  ex- 
isted for  a number  of  years,  but  have 
not  been  addressed  in  a manner  total* 
ly  suitable  for  the  micro  industry, 

INTERFACE  AGE  is  just  as  guilty 
as  anyone  else,  and  we  have  evi- 
denced if  in  our  previous  Floppy 
ROMs™,  We  have  tried  several 
methods  of  implanting  the  data  on 
the  sound  sheet,  and  all  have  work- 
ed, but  none  have  been  universal. 

Consequently,  we  embarked  upon 
the  unusual  idea  of  already  using 
what  was  available,  and  with  a little 
bit  of  work,  making  it  work  with  the 
Floppy  ROM  and  remote  terminal 
operations.  The  result  of  this  great 
insight  is  1APS™,  (International 
ASCII  Publishing  Standard).  As  you 
read  this  month's  Issue,  Alan  Miller 
and  Bill  Turner  will  introduce  the 
IAPS  concept,  which  we  hope  will 
spark  even  more  innovations. 

You  will  probably  notice,  as  you 
read  Alan  and  Bill’s  article  that  the 
listings  are  very  legible.  However, 
due  to  the  importance  of  IAPS™  we 
will  make  available  copies  of  the  de- 
sired programs,  full  size,  for  anyone 
sending  in  a self-addressed  stamped 
envelope  and  exactly  which  program 
or  programs  you  desire.  We  are  only 
making  a limited  number  of  these 
available,  so  it  will  be  on  a first  come 
first  serve  basis. 

We  are  very  anxious  to  hear  your 
comments  on  IAPS  and  will  try  very 
hard  to  implement  all  the  useful 
ideas  we  see.  Our  goal  is  to  make 
this  one  of  the  more  useful  software 
tools  around. 

As  a final  note,  I would  like  to  re- 
quest club  chairmen,  or  presidents 
of  computer  clubs,  to  write  to  us  and 
submit  articles  about  their  clubs 
and  activities.  We  are  very  anxious 
to  hear  from  you  and  would  like  to 
publish  a guide  to  clubs  sometime 
In  the  future.  To  do  this  we  need  to 
know  who  is  active  and  where  you  are. 

Please  address  your  letters  about 
your  clubs  to:  Clubs,  INTERFACE 
AGE  Magazine,  P.Q,  Box  1234,  Cerri- 
tos, CA  90701. 

—carl 
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OSBORNE  & ASSOCIATES,  INC. 

The  World  Leaders  In  Microprocessor  Books 


If  you  want  information  on  microprocessors,  begin  with 
the  Osborne  books. 


PROGRAM  BOOKS  WRITTEN  IN  BASIC 

Payroll  With  Cost  Accounting 
Accounts  Payable  And  Accounts 
Receivable 
General  Ledger 

These  books  may  be  used  independently,  or 
implemented  together  as  a complete  ac- 
counting system.  Each  contains  program 
listings,  user  s manual  and  thorough  docu- 
mentation. Written  in  an  extended  version 
of  BASIC. 

#22002  (400  pages),  #23002*  #24002* 


Some  Common  BASIC  Programs 

76  short  practical  programs,  most  of  which 
can  be  used  on  any  microcomputer  with  any 
version  of  BASIC.  Complete  with  program 
descriptions,  listings,  remarks  and  exam- 
ples. 

#21002  (200  pages) 


ASSEMBLY  LANGUAGE  PROGRAMMING 
BOBO  A/  8035  Assembly  Language  Programming 
6800  Assembly  Language  Programming 


These  books  describe  how  to  program  a 
microcomputer  using  assembly  language. 
They  discuss  classical  programming  techni- 
ques, and  contain  simplified  programming 
examples  relevant  to  today  s microcom- 
puter applications. 

#31003,  32003  (400  pages  each) 


AN  WIKKHjCTIHf 


AN  INTRODUCTION  TO  MICROCOMPUTERS 

Volume  0 - The  Beginner's  Book 

If  you  know  nothing  about  computers,  then 
this  is  the  book  for  you.  It  introduces  com- 
puter logic  and  terminology  in  language  a 
beginner  cao  understand.  Computer  soft- 
ware, hardware  and  component  parts  are 
described,  and  simple  explanations  are  given 
for  how  they  work.  Text  is  supplemented 
with  creative  illustrations  and  numerous 
photographs.  Volume  0 prepares  the  novice 
for  Volume  L 
#6001  (300  pages) 


Volume  I — Basic  Concepts 

This  best  selling  text  describes  hardware 
and  programming  concepts  common  to  all 
microprocessors.  These  concepts  are  ex- 
plained clearly  and  thoroughly,  beginning  at 
an  elementary  level.  Worldwide,  Volume  I 
has  a greater  yearly  sales  volume  than  any 
other  computer  text. 

#2001  (350  pages) 

Volume  II  — Some  Real  Products 
(revised  June  1977) 

Every  common  microprocessor  and  all  sup- 
port devices  are  described.  Only  data  sheets 
are  copied  from  manufacturers,  Major  chip 
slice  products  are  also  discussed. 

#3001A  (1250  pages) 


PROGRAMMING  FOR  LOGIC  DESIGN 

8080  Programming  For  Logic  Design 
6800  Programming  For  Logic  Design 
280  Programming  For  Logic  Design 

These  books  describe  the  meeting  ground 
of  programmers  and  logic  designers;  written 
for  both,  they  provide  detailed  examples  to 
illustrate  effective  usage  of  microprocessors 
in  traditional  digital  applications. 

#4001,  #5001,  #7001  (300  pages  each) 


OSBORNE  & ASSOCIATES,  INC.  * P.O.  Box  2036  • DEPT.  CIS  • Berkeley,  California  94702  • 14151  S4B-28°5  9:00  a.m.  - 5:00  pm,  PST 

TWX  910-366-7277 


Price  applies  to  orders  received  by  June  SO,  1978*  * PRICE  ’ 

QTY 

AMT 

6001  Volume  0 — The  Beginner’s  Book 

£ 7,50 

2001  Volume  1 — Basic  Concepts 

7.50 

3001 A Volume  11 — Some  Real  Products  i 1377  edition) 

15.00 

4001  8080  Programming  For  Logic  Design 

7.50 

5001  6B00  Programming  For  Logic  Design 

7.50 

7001  280  Program  ming  For  Logic  Design 

7.50 

31003  8Q80A/SQ85  Assembly  Language  Programming 

7.S0 

32003  6800  Assembly  Language  Programming 

7.50 

21002  Some  Common  BASIC  Programs 

7 50 

22002  Payroll  With  Cos!  Accounting 

12.50 

* 6-1/296.  SF  Bay  Area  residents  only  TOTAL 

* 6%,  California  residents  outside  SF  Bay  Area 

* Paymem  must  be  enclosed  for  orders  of  Sa,es  Ta*  (Ca,if  "■W*"1* 

10  books  or  less. 

. 1 hs„e  enclosed:  Shipping  Charges 

0 check  Qmoney  order  TOTAL  AMOUNT  OF  PURCHASE 

CITY  STATE  ZIP  PHONE 

SHIPPING  CHARGES  Shipping  charges  for  bulk  orders  to  ha  arranged. 

□ 4th  class  [no  charge,  allow  3-4  weeks  within  USA,  not  applicable  tb  discounted  orders! 

□ S-50  per  book.  UPS  (allow  iq  days!  in  the  U.S. 

□ S 1 .50  per  book,  special  rush  shipment  by  air  m the  U.S. 


□ All  foreign  orders,  $3.00  per  book,  for  air  shipment 
#These  books  are  scheduled  to  be  published  during  t 978. 

Please  notify  me  when  they  are  available; 

□ 23002  Accounts  Payable  and  Accounts  Receivable 

□ 24002  General  Ledger 

Price  increase  scheduled  for  July  1 , 1 978 


Pleas#  sand  information  on; 

□ pricing,  ordering,  and  tides 
available  after  6/30/7B 

□ initial  dealer  consignments 
O dealer  and  school  discounts 

□ foreign  distributors  pg 
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tomorrow’s  computer  here  today  . . . 


only  from  the  Digital  Group 


r 
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For  details  write  or  call  today. 


Digital  tape  based  starts  at  $1995  kit. 
Delivery  with  in  60  days. 


CO  80206  (303)777-7133 
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Dear  Editor: 

In  Professor  Patt's  article,  "Programmable  Calculator 
Modeling  of  Experimental  Data”  (INTERFACE  AGE,  Feb- 
ruary 1978),  an  algorithm  was  presented  for  the  fitting  of 
standard  probability  density  funcitons  to  experimentally 
obtained  statistics.  In  conjunction  with  this  algorithm,  a 
set  of  companion-programs  was  presented  for  use  with 
the  Hewlett-Packard  Model  HP-67  pocket  calculator.  The 
programs  perform  a best  least-squares  fit,  and  display 
both  the  curve  parameters  and  the  square  of  the  correla- 
tion coefficient  (goodness-of-fit). 

A second  set  of  companion-programs  is  now 
presented  for  use  with  the  Texas  instruments  Model 
TI-59  programmable  pocket  calculator.  Like  the  Hewlett- 
Packard  programs,  a block-structure  format  has  been 
selected  for  compactness  of  presentation. 


GENERAL  PROGRAM  TO  MODEL  EXPERIMENTALLY  OBSERVED  RANDOM  BEHAVIOR 
USING  A TI-59  PROGRAMMABLE  POCKET  CALCULATOR 
(Program  begins  In  lccat ion  000) 
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Dear  Editor: 

This  is  a letter  in  response  to  your 
Survey  for  Floppy  ROM  #3  (January, 
1978). 

Since  most  of  the  questions  do 
not  apply  to  me  and  I like  my 
magazine  with  all  the  pages  whole,  I 
wrote  this  letter. 

I bought  the  magazine  on  a book 
rack  at  the  Olson  Electronics  store. 
It  looks  fine. 

I could  not  use  this  system 
because  I don’t  have  the  specific 
equipment  used.  But  I do  like  the 
concept. 

As  for  future  programs:  how  about 
programs  to  “translate”  other  pro* 
grams  across  industry  “standards” 
(i.e.  MITS  BASIC  to  IMSAI  BASIC, 
etc.  [even  MITS  4.0  to  4.1,  etc,]);  and 
programs  to  cover  a variety  of  handl- 
ing mediums  to  increase  versatility 
{like  driver  routines  for  several  KC 
standard  formats  and  many  other 
similar  things);  also,  paper  tape 
reader  formats,  modem  formats, 
etc.;  home  “handling"  programs,  for 
heating,  lighting,  phone  answer, 
etc.;  cassette  file  system  for  the 
poor  home/business  system  (AUDIO). 

It’s  highly  recommended  that 
more  thought  go  into  making  these 
more  general.  This  word  processor 
only  works  on  a specific  hardware 
design  and  with  a specific  existing 
software  package!  Not  to  mention  a 
fairly  costly  system  at  that. 

Also,  in  the  same  vein,  try  to  wait 
a little  longer,  so  the  program  is  real- 
ly done.  That  is,  one  that  is  easily 
modified  with  parts  clearly  identified 
for  deletion,  patching,  additions, 
and  relocations.  I know  it's  tough, 
but  it’s  got  to  be  that  way  to  be 
general  and  not  just  “one  man's 
answer  to  a problem.” 

Oh,  label  the  Floppy  ROM™  with 
format  and  such  too,  as  it  becomes 
separated  from  text  for  use  or 
redistribution. 

Gary  L,  Camp 
Pomona,  CA 

Gary t you  must  be  reading  our 
minds.  We  are  addressing  the  areas 
that  you  have  mentioned.  We  are 
making  every  effort  possible  to  en- 
sure the  viability  of  the  Floppy 
ROM™,  and  you  should  find  that  the 
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SAY  GOODBYE 


PI  84,  with 
1G01  of  28 
gage  Tefzel 
wire,  $29.50. 


Insulation  is  slit 
open  before 
wrapping  on  post, 
not  between 
posts.  No  unwanted 
cut-thru. 


to  old  manual 
wire  wrapping 
tools! 


NEW  PI 84 
SLIT-N-WRAP 

tool  with  Tefzel 
wire  makes 
connections  as 
reliable  as 
other  wrap  tooU, 


Now  you  can  wrap 
thick  insulated  wire 
4 TIMES  FASTER 
with 

NO  pre-cutting 
NO  pre-stripping 
DAISY  CHAIN 
RUNS. 


P184-4T  vuith  batteries  and  recharger,  $80.00  (includes  Pi  84). 

Pi 84-4T1  110V  AC,  $89.00  (includes  Pi 84).  Tefzel  wire,  28  gage,  various 
colors,  S4.1  8/100  ft.  If  not  available  locally,  factory  order-add  $2  handling  charge. 


j/sM. 
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one  contained  in  this  issue  is  very , 
very  usable. 

Yes,  we  are  working  on  file  system st 
handling  programs , and  somethings 
we  just  don't  want  to  mention  quite 
yet . 

Dear  Editor; 

t am  still  enjoying  your  magazine. 
It  is  very  interesting  because  I like 
computers.  Please  keep  on  writing 
ail  those  good  articles. 

Christopher  L.  Bailey 
Orlando,  FL 

Thanks . 

Dear  Editor: 

Your  articles  are  excellent,  but  I 
was  not  able  to  find  any  reference 
where  one  might  be  able  to  obtain 
the  11  Medical  Accounts  Receivable 
Package/’  which  was  described  In 
your  January,  1978  issue. 

Does  your  magazine  reproduce  in- 
dividual articles?  If  so,  kindly  advise 
me  how  I can  obtain  them. 

Vernard  L.  Price 
Black  Creek,  Wl 

Mr.  Price,  yes  we  reproduce  articies, 
but  require  a minimum  order . To  ob- 
tain information  on  the  package 
write  to  Mai  Lockwood r Administra- 
tive Systems  inc.f  222  Milwaukee , 
Suite  102,  Denver r CO  80206. 

Dear  Editor: 

I would  like  to  find  out  how  home 
computers  could  be  used  to  help  the 
work  of  district  agents  for  a par- 
ticular life  insurance  company, 
which  I plan  to  work  for.  I am  cur- 
rently enrolled  in  a computer 
management  course. 

Could  you  please  suggest  articles 
or  other  research  materials  which 
might  be  helpful  to  me?  Could  you 
please  include  information  as  to  in- 
stitutional subscribers  to  your 
publication  in  my  area  which  might 
aid  me  in  my  research? 

I plan  to  submit  my  findings  to  the 
national  sales  director  for  the  com- 
pany involved.  Thanks  for  your  help. 

Robert  H,  Gill 
Berkeley,  CA 

Readers , please  address  your 
answers  to  INTERFACE  AGE.  We 
will  forward  them  to  Mr . GUL 


Dear  Editor: 

The  execution  time  of  a program 
is  of  concern  to  many  microcompu- 
ter applications.  One  program  in 
your  magazine  written  by  Ed  Hughot 
to  do  a half-hour  Monte  Carlo  simu- 
lation (January  1978,  “The  Use  of 
Microcomputers  in  Business  Risk 
Analysis1’)  contains  his  solution  to 
the  questions  of  how  long  did  the 
program  run,  did  the  “fix"  speed  or 
slow  execution,  and  how  much 
should  I charge  for  this  run. 

Readers  interested  in  evaluating 
his  program  will  be  interested  to 
note  that  it  assumes  that  a Lincoln 
Semiconductor  uCT-1  Time  Card 
resides  at  port  60H.  For  a complete 
description  of  the  Time  Card  and 
how  to  use  it,  (as  well  as  a copy  of 
Ed’s  BASIC  subroutines),  please 
write: 

Lincoln  Semiconductor 

P.O,  Box  68 

Milpitas,  CA  95035 

(408)  734-8020. 

Larry  A.  Lincoln 
President 

Dear  Editor: 

I read  INTERFACE  AGE  each 
month  and  think  it  is  a fine  maga- 
zine. However,  I have  some  com- 
ments. 

In  the  February,  1978  issue  you 
have  an  article  on  modeling  of  ex- 
perimentor  data  with  a program- 
mable calculator.  In  the  article  it  is 
mentioned  that  programs  for  both 
H-P  and  Tl  calculators  are  given.  But 
only  the  program  for  the  HP-U7  was 
printed. 

In  the  letters  column  of  the  same 
issue  you  mention  that  you  will  be 
publishing  a Floppy  ROM™  of  games 
in  August.  More  than  likely  this  will 
not  be  compatible  with  my  KIM-1 
(6502)  based  system. 

Have  you  considered  developing  a 
“Floppy  ROM  BASIC"  which  you 
could  make  available  for  the  major 
chips  (8080,  Z80,  6502t  6800).  Then 
all  Floppy  ROM  applications  could 
be  compatible. 

H,  Thompson 
Kenmore,  NY 

Just  keep  watching . 
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THE  16-BIT  MICRO 


HARD-DISK 
SUB-SYSTEM 


MULTI-TASKING 


MULTI-USER 

TIME-SHARING 


MEMORY 


MANAGEMENT 


Introducing  the  AM-lGG,rn.  an  S-100  bus  compatible 
16-bit  microprocessor  board  set  replacing  8-bit  based 
processors-  This  CPU  two  board  set  offers  multi- 
user/multi-tasking timesharing  in  an  advanced  disk 
operating  system.  It  provides  16-bit  flexibility  and 
speed  with  11  digit  floating  point  arithmetic  while  sup- 
porting many  of  the  economical  S-100  bus  peripher- 
als such  as  static  memory,  memory  paging  and  I/O 
facilities. 

COMPLETE  DEVICE  INDEPENDENCE 

Utilising  Western  Digitals  WD-16  processor,  the 
AM-l00lmincorporates  a real-time  clock,  offers  com- 
plete device  independence-  disk  file  management 
system  and  utilities,  multi-user  structured  file  system 
with  pass  words,  extended  compiler  and  reentrant 
software,  multi-level  DMA  and  vectored  interrupt 
system.  For  large  timesharing  applications,  the 
AM- 100™  not  only  can  utilise  hard  disk  storage  and 
access  (AM-400lm,  AM-500im),  but  also  has  incor- 
porated a memory  management  system  allowing 


SOFTWARE  INCLUDED 

All  software  is  licensed  to  the  board  set  as  part  of 
the  system.  The  AM-lG01m  two  board  CPU  set 
includes  along  with  its  operating  system  AMOSlm  a 
multi-pass  Macro -Assembler.  ALPHABASlCrm  com- 
piler, ALPHA  LISP’ ALPHAFORTH™.  ALPHA- 
PASCAL™.  SORT.  ISAM  and  other  various  utilities. 

Wrile  or  call  us  for  the  location  of  your  nearest 
Alpha  Microsystems  Dealer, 

CXlpha 

'“'v"'«°BVSTEmS 

17875N  Sky  Park  North 
Irvine,  California  92714 
Phone:  (714)957-1404 


partitions  up  to  64k- bytes. 
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POLICE  BULLETIN 

In  early  1977  the  DataSync  Cor* 
poration  was  started  by  Col.  David 
Winthrop  and  advertised  extensively 
in  the  national  computer  magazines* 
In  late  June  1977  police  detectives 
learned  that  the  Colonel  had  de- 
frauded a Santa  Marla  man  of  $10,000 
under  the  pretense  of  designing  a 
computer  board  for  him.  The  police 
learned  that  CoL  Winthrop  had  used 
other  names  and  had  obtained  driv- 
ers licenses  under  at  least  three 
names.  Detectives  obtained  an  Ar- 
rest Warrant  for  Winthrop  along  with 
Search  Warrants  for  his  home  and 
his  business.  Winthrop  was  arrested 
at  his  business  and  was  held  under 
$100,000  bail. 

A check  of  Winthrop's  fingerprints 
revealed  that  his  true  name  was  Nor* 
man  Henry  Hunt  Jr.  and  that  he  had 
been  a parole  violator  in  California 
since  1965.  Hunt  was  charged  with 
three  counts  of  false  pretense  theft 
as  felonies  and  he  entered  a guilty 
plea  to  the  charges*  Hunt  was  sen- 
tenced to  two  years,  eight  months  in 
prison  on  the  Santa  Maria  charges. 
Although  the  investigation  revealed 
that  Hunt  had  been  involved  in  fraud 
and  false  pretense  thefts  amounting 
to  a quarter  of  a million  dollars  in 
five  different  states  within  the  past 
four  years,  other  local,  state  and 
federal  agencies  declined  to  prose- 
cute Hunt* 

On  February  26,  1978,  Hunt,  who 
had  been  serving  his  term  at  Chino 
State  Prison,  escaped  from  a mini- 
mum security  facility. 


Hunt  is  currently  being  sought  by 
California  authorities.  Hunt  is  a 
white  mate,  6’3”,  220  lbs.,  reddish- 
brown  hair,  hazel  eyes*  He  has  worked 
as  a TV  repairman,  and  has  run  busi- 
nesses marketing  CB  radios,  compu- 
ter products  and  jacks  for  trailers.  His 
method  of  operation  has  been  to  move 
to  a town  under  a new  identity,  rent  a 
house  with  option  to  buy,  and  to  make 
contacts  in  his  field  of  endeavor 
(recently,  computer  hobbyists ). 


Hunt  will  generally  begin  his 
operation  by  soliciting  backing  for 
product  design  from  private  parties. 
Often  he  will  sell  his  qualifications 
so  well  that  it  is  the  victim's  idea  to 
ask  Hunt  to  design  a product  for 
Hunt. 

Hunt  may  then  start  a business 
and  solicit  partners.  He  will  rent  a 
building,  hire  employees*  begin  a 
credit  line  with  suppliers.  After 
enough  equipment  has  been  receiv- 
ed from  suppliers  on  credit  to  look 

r 


impressive,  he  will  apply  for  a bank 
loan  to  start  production.  He  will 
usually  go  to  a local  bank  rather 
than  a large  bank  chain.  If  the  loan  is 
received,  Hunt  empties  the  business 
of  its  equipment  and  leaves  the  area, 
leaving  the  creditors  and  the  bank 
high  and  dry. 

Hunt  also  orders  equipment  from 
dealers  and  pays  by  check*  He  then 
stops  payment  on  the  checks.  When 
contacted  by  a dealer  about  why  he 
stopped  payment,  he  may  say  that 


SUPPORT  YOUR 
LOCAL 

COMPUTER  STORE 


We  could  have  run  an  ad  that  said  “buy  your  books 
directly  from  us”  but  that’s  not  to  your  advantage.  If 
you  look  at  our  books  at  a computer  store  you  can 
decide  which  ones  meet  your  needs.  We  know  that 
you  will  decide  on  two  or  three  and  actually  use  them. 
That’s  our  goal,  use!  The  more  you  know  about  micro- 
computers the  more  you’ll  want  to  know  and  that  is 
good  for  you,  for  your  local  computer  store  and  for  us. 
If  you  don’t  know  the  name  of  your  local  computer 
store,  send  us  your  name  and  address.  We’ll  tell  them 
your  name  and  we’ll  tell  you  their  name.  Once  you  two 
get  together,  be  sure  to  look  at  some  of  the  books  on 
the  next  page. 
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the  product  was  defective  and  is  be- 
ing returned,  and  request  that 
another  unit  be  shipped. 

When  Hunt  was  arrested  in  Santa 
Marla,  he  had  a loaded  shotgun  in 
his  closet  at  home,  and  he  may  be 
considered  dangerous.  If  anyone 
has  information  that  may  relate  to 
this  suspect,  please  contact  Detec- 
tive Ernest  L.  Kapphahn,  Santa 
Maria  Police  Department,  (805) 
922-7811,  or  Investigator  Zeke  Her- 
nandez, Chino  State  Prison,  (714) 
597-1821, 


MICRO  EXPO  1978 

Micro  Expo  1978,  sponsored  by 
Sybex,  will  be  held  in  Paris,  France, 
May  23-25. 

For  more  information,  in  Europe 
write  to  313  rue  Lecourhe,  75015 
Paris,  telephone:  (1)  828-2502;  in  the 
U.S.A.  write  2161  Shattuck  Ave., 
Berkeley,  CA  94704,  (415)  848-8233. 

PERSONAL  COMPUTING  78 

Personal  Computing  78  will  be 
held  at  the  Philadelphia  Civic  Center 
August  24-27,  1978. 


August  24  is  the  first  full-day  In- 
dustry Trade  Show,  which  is  open  to 
dealers,  the  industry,  and  exhibitors' 
guests.  Special  meetings  and  semi- 
nars for  dealers  and  retailers  are 
planned  for  this  evening  at  conven- 
tion headquarters. 

August  25-26-27  the  full  Personal 
Computing  Show  and  Personal 
Computing  College  will  be  running. 
Over  80  hours  of  free  seminars  are 
planned.  Professional  seminars 
featuring  in-depth  study  will  be  con- 
ducted during  the  week  by  com- 
panies such  as  Adam  Osborne  & 
Associates,  Sybex,  and  Tychon,  Inc. 
at  the  nearby  Hilton  Hotel. 

PC  78  will  be  the  largest  and  long- 
est Personal  Computing  Show  yet 
held,  with  over  300  booths  and  run- 
ning four  days. 

Philadelphia  is  centrally  located 
within  the  largest  computer  market 
in  the  United  States,  with  21.4%  of 
the  market  within  an  easy  two  hour 
drive. 

For  more  information  contact 
John  H.  Dilks  III,  Rtl.  Box  242  Warf 
Rd.,  Mays  Landing,  NJ  08330,  (609) 
653-1188. 

MIDWEST  PERSONAL  COMPUTING 

SHOW  RETURNS  TO  CHICAGO 

The  Midwest  Personal  Computing 
Exposition  makes  its  second  annual 
appearance  in  Chicago,  October  5-8, 
1978  at  the  Apparel  Center's  Expo- 
center  (directly  across  the  street 
from  the  Merchandise  Mart). 

It  will  be  the  only  1978  personal 
computing  exposition  tn  Chicago  of- 
ficially sponsored  by  Personal  Com- 
puting magazine.  This  year  the  event 
will  be  produced  by  Industrial  and 
Scientific  Conference  Management, 
Inc,  of  Chicago. 

Last  year  nearly  13,000  visitors 
jammed  the  exhibit  floor  for  the  in- 
augural show  to  see  and  buy  the 
equipment,  accessories  and  soft- 
ware. All  sectors  of  society  were 
represented  — businessmen,  edu- 
cators, doctors,  lawyers,  computer 
professionals,  students,  hobbyists, 
and  home  users. 

More  than  200  displays  featuring 
the  full  spectrum  of  latest  personal 
computing  developments  are  ex- 
pected to  be  presented  by  America’s 
top  manufacturers  and  distributors. 
A comprehensive  program  of  semi- 
nars, forums  and  practical-applica- 
tion clinics  will  parallel  the  four 
days  of  exhibits. 

For  complete  exhibitor  and  visitor 
details  contact  Midwest  Personal 
Computing  Exposition,  ISCM,  222 
W.  Adams  St.,  Chicago,  IL  60606, 
(312)  263-4866, 


THE 

ANSWER  BOOKS 
FOR 
HOME 
COMPUTER 
HOBBYISTS— 

HOME  COMPUTERS:  210 
QUESTIONS  AND  ANSWERS 

by  Rich  Didday 
Volume  1;  Hardware 
This  book  is  for  the  person  with 
a micro-computer  who  wants  to 
get  an  idea  of  what  it  can  be  like 
to  use  it  to  the  fullest.  $7.95  77 


Volume  2;  Software 
A companion  volume  to  the 
above  book,  this  guide  leads 
the  new  micro  owner  through 
the  thorny  problems  surround- 
ing the  selection  and  use  of 
software.  $6.95  77 

STEP  BY  STEP  INTRODUCTION 
TO  8080  MICROPROCESSOR 
SYSTEMS 

by  David  Cohn  and  James  Meisa 
This  is  a more  advanced  book 
which  will  show  you  how  to  put 
together  what  you’ve  learned  to 
build  systems  and  applications 
that  really  exploit  the  capabili- 
ties of  your  micro.  $7,95  77 


HOME  COMPUTERS:  A 
BEGINNER'S  GLOSSARY 
AND  GUIDE 

by  Meri  Miller  and  Charles  Sippl 
This  book  provides  the  funda- 
mental know  led  geared  skills  for 
the  new  micro  owner.  Written  in 
a lively  and  straighlforard  style, 
it  takes  the  mystery  out  of  the 
basic  mathematical  and  logical 
principles  involved  in  working 
with  computers,  $6,95  77 

TAKE  A CHANCE  WITH 
YOUR  CALCULATOR 

by  Lennart  Rade 
This  book  was  written  to  help 
you  discover  the  word  of  prob- 
ability with  your  programmable 
calculator.  You  will  need  no 
previous  experience  either  in 
probability  theory  or  in  pro- 
gramming to  learn  both  from 
this  book.  It  is  self-paced  so 
that  you  can  teach  yourself  the 
variety  of  games  and  applica- 
tions it  includes.  $8,95  77 

INTRODUCTION  TO  BASIC 

by  Jeffery  B.  Morton 
An  introductory  BASIC  that 
covers  all  the  topics  in  simple, 
easy-to-understand  language. 
Nothing  is  left  out,  everything 
is  presented  in  clear,  step-by- 
step  fashion.  This  book  will 
make  a good  BASIC  program- 
mer of  any  reader.  $8.95 

BEGINNING  BASIC 

by  Paul  Chirtian 
Designed  for  the  person  who 
has  essentially  no  experience 
with  computers  or  computer 
programming,  this  book  is  both 
elementary-“SO  that  you  can  fol- 
low it  easily,  and  complete— so 
that  you  will  become  familiar 
with  all  aspects  of  BASIC.  $9.95 
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Prices  subject  Id  change  without  notice. 

dilithium  Press 
30  NW  23rd  Place 
P.O.  Box  10766 
Portland,  OR  97210 


Publishing  personal  computing  books  is  our  business! 
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Available  for  Immediate  Delivery 

QUALITY 

BUfinSII 

PROCRAmi 

GENERAL  LEDGER.  A compre- 
hensive GL  system  designed  for 
professional  accountants  and 
small  businesses,  QUICKLY  set 
up  any  custom  charts  of  accounts 
to  handle  single  or  multiple  de- 
part ments.  INTERACTIVELY  verify 
data,  CUSTOMIZE  report  formats 
and  headings.  EXHAUSTIVELY 
documented.  COMPUTER  know-  ! 
ledge  not  required.  Written  in 
CBASIC,  the  GL  system  costs 

$995 


NAME  AND  ADDRESS  (NAD) 

SYSTEM  with  optional  reference 
information  MAINTAINS  files  and 
allows  SELECTION  on  all  fields  for 
printing  LABELS,  REPORTS,  or 
new  files.  Thoroughly  documented 
and  written  in  CBASIC.  Only  $79 

QSORT,  A fast  and  efficient,  easy 
to  useT  Full  Disk  Sort/Merge.  Its 
AUTOMATIC  operation,  multiple 
sort  keys,  and  complete  backup 
provide  power  and  flexibility.  In 
8080  code,  $95 

CBASIC*  An  Advanced,  Compre- 
hensive, Commercially  Oriented 
Compiler/Interpreter  including  full 
disk  access,  PRINT  USING,  14 
digits  of  precision,  and  much 
more*  With  85  page  manual, 

$99,95 


All  programs  require  the  8080  or 
Z-8Q  CPU  and  the  CP/M  floppy-disk 
operating  system.  All  our  software 
is  attractively  packaged  and  ship- 
ped from  stock* 

To  order  or  for  mom  information,  Call: 

/tructured  Zy/tem/  Group 

5615  KALES  AVE. 
OAKLAND,  CA.  94618 
(415)  547-1567 


California  residents  add  6 Vt%  Sates  Tax. 

Prepaid  or  COO  only. 

Dealer  Inquiries  Invited* 

CP/M  is  a trademark  of  Digital  Research, 

S r 
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RADIO  SHACK  SETS  SIGHTS  ON 
#1  POSITION  IN  MICROCOMPUTING 

Radio  Shack  reaffirmed  its  inten- 
tions to  be  serious,  progressive,  ag- 
gressive, and  number  one  in  the 
market,  with  their  TRS-80  Microcom- 
puter System.  In  entering  the  micro- 
computer field,  Radio  Shack’s  inten- 
tion is  to  explore  and  enter  the  mar- 
ket for  computers  to  serve  small 
business,  small  parts  of  large  busi- 
ness, labs,  schools,  professional 
people,  students  and,  yes,  hobbyists. 

Radio  Shack  has  the  know-how, 
the  financial  muscle  to  do  this;  and 
perhaps,  most  importantly,  almost 
exactly  7,000  locations  to  display 
and  sell  TRS-80  equipment,  peri- 
pherals, software  and  systems. 

Radio  Shack  has  introduced  a 
new  Basic  Level-1 1 expansion  inter- 
face and  ROM  converter,  mini-floppy 
disk  drive  unit,  line  printer,  new  soft- 
ware and  complete  TRS-80  expand- 
ed systems  selling  for  up  to  $4,000, 

Radio  Shack  introduced  their 
TRS-80  Microcomputer  System  in 
August  1977.  The  Level-l  Basic  4K 
system,  which  sells  for  $599.00  com- 
pletely wired  and  tested,  ready  to 
plug  in  and  use,  consists  of  a 53-key 
professional-type  keyboard  and 
microcomputer  plus  regulated 
power  supply,  a computer-controlled 
data  cassette  recorder,  and  a 12” 
video  display  monitor. 

A comprehensive  owner’s  manual 
is  supplied  with  the  TRS-80  that  ex- 
plains everything  necessary  for  its 
operation  from  plugging  it  in 
through  programming. 

Radio  Shack  supplies  pre-record- 
ed cassette  programs  for  such  ap- 
plications as  a small  business  pay- 
roll and  personal  finance  man- 
agement. Educational  programs  in- 
clude math,  algebra,  and  even  a 
Level-1  basic  computer  program- 
ming course. 

Radio  Shack,  a division  of  Tandy 
Corporation  (NYSE),  is  headquar- 
tered in  Forth  Worth,  Texas  which  is 
also  where  they  manufacture  the 
TRS  80 

NEW  MAN  AT  PERTEC 

Donald  L.  Tollefson  has  been  ap- 
pointed Western  Regional  Field  Sales 
Engineer  for  the  Pertec  Division  of 
Pertec  Computer  Corporation. 

In  his  new  capacity,  Tollefson  will 
be  responsible  for  developing  new 
OEM  customers  as  well  as  coordi- 
nating existing  customers,  He  will 
report  to  Bert  Johnston,  Western 
Regional  Sales  Manager.  He  re- 
places Jeff  Segers,  who  has 
transferred  to  Pertec’s  Microsys- 
tems Division, 

Tollefson  comes  to  Pertec  with  15 
years  of  experience  in  the  peripheral 
and  instrumentation  sales  field. 
Prior  to  joining  Pertec,  he  was  Sales 


Manager  for  Data  Processing 
Design,  Inc.,  Buena  Park,  CA.  Pre- 
viously he  served  as  Western  Re- 
gional Sales  Manager  for  Diva,  Inc., 
Eatontown,  NJ;  and  prior  to  that  had 
held  positions  with  Electronics  Mar- 
keting Specialists,  Inc. 

He  is  a member  of  the  Precision 
Measurement  Association  and  the 
Instrument  Society  of  America.  He 
received  a BSEE  degree  from  UCLA. 

COMPUTERFEST™  78 

The  3rd  Annual  MACC  Computer- 
fest  78  will  be  held  June  23-25  in 
Detroit,  sponsored  by  the  Midwest 
Affiliation  of  ComputerClubs. 

The  MACC  is  holding  the  1978 
Computerfest  in  the  Renaissance 
Center  — a $500  million  total  en- 
vironment complex  one-third  larger 
than  Rockefeller  Center. 

Featured  will  be  hobbyist  exhi- 
bits, tours  and  evening  activities, 
club  hospitality  suites,  special  club 
meetings,  fabulous  programs,  manu- 
facturers party,  technical  sessions, 
giant  flea  market,  free  seminars, 
new  products  and  exhibits. 

For  more  information  write  MACC 
Computerfest,  Box  9578,  Dept.  LIT, 
Detroit,  Ml  48202,  or  call  the  24-hour 
Hotline  number {31 3)  775-5320. 

CALL  FOR  PAPERS 

The  11th  Annual  Microprogram- 
ming Workshop  will  be  held  Novem- 
ber 19-22,  1978,  at  the  Asilomar  Con- 
ference Ground  in  Pacific  Grove, 
California. 

Papers  on  the  following  topics  are 
solicited: 

•Microprogramming  for  security,  re- 
liability and  testing 
•Microprogramming  in  multipro- 
cessor systems 
•Hardware  for  emulation 
•Firmware  engineering  systems 
•Microprogrammed  LISPmachines 
•Machine  descriptions 
•Microprogrammable  special-pur- 
pose architectures 
•Microprogramming  I/O  functions 
•Signal  processing  applications 
•Microprogramming  bit  slice  archi- 
tecture 

Outstanding  papers  not  directly  re- 
lated to  the  above  topics  are  also  in- 
vited. 

This  workshop  will  provide  a forum 
for  the  discussion  and  comparison 
of  design  techniques  for  firmware 
and  for  the  supporting  hardware.  In- 
formal interaction  between  groups 
working  in  similar  research  and  ap- 
plication environments  will  high- 
light the  Topical  Sessions. 

Panel  discussions  will  be  held  on 
selected  topics,  including:  User 
microprogrammable  machines;  LSI  cir- 
cuits and  the  future  of  microprogram- 
ming; third  generation  micropro- 
grammed processors-What  we  have 
learned;  designers  notebook  of  micro- 
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Fastest  S-100  Dynamic  Memory 


5Mhz  D-32  Dynamic  Memory  Board 


The  D-32  is  the 
fastest  S-100  memory 
board  available. 

Highest  Speed 

The  D-32's  high  speed  is  based 
upon  precise  control  of  timing  and 
conservative  design.  It  operates  in 
S-100  bus  systems  with  cycle  timing 
independent  of  the  bus. 

Memory  cycle  timing  is  derived  from  a 
precision  digital  delay  line,  which  is 
four  times  more  accurate  than  other 
techniques.  Power  consumption  is 
minimized  by  the  performance  of 
dynamic  refresh  cycles  only  when 
required  and  by  timing  them  with  a 
35khz  oscillator.  During  normal 
program  execution,  refresh  cycles 
occur  following  instruction  fetch  (Ml) 
cycles,  and  are  fully  transparent. 


Maximum  Reliability 

The  D-32  is  as  reliable  as  static 
memory  boards,  since  close  attention 
has  been  paid  to  the  proper 
engineering  discipline  to  maximize 
reliability.  These  details  include:  the 
use  of  molded  ceramic  bypass 
capacitors  for  superior  noise 
immunity,  keeping  trace  lines  to  the 
edge  connector  to  a minimum  to 
suppress  noise  spikes  on  the  bus, 
precisely-controlled  timing  and  a 
multi-layer  PC  board  with  internal 
power  and  ground  planes  for  superior 
noise  immunity. 

Expandability 

The  D-32  has  a fully-transparent, 
dynamic  refresh.  Each  4096  byte 
block  is  addressable  at  any  4K  page 
boundary.  Extended  address 
selection  allows  expandability  to  one 
megabyte  co-resident  in  the  system. 


Ml  OP-CODE  FE.Ttti  MEMORY  WRITE  M E li  OfMf  fl  E-  A P- 

tr  re  13  ta  ti1  t.s  rs  ti  T2  ts 


EDGE  OF  MWftST  E PULSE. 

MEMORY  READ  CYCLES  BEGIN  AT  THE  LEADING 
EPGE  Of  PSYMC  t OR  PSYKC  do  WHEN  5llEM**T 


Main  Features 

■ immediately  available,  fully 
assembled  and  tested 

• static  board  reliability 

• 32  K byte  memory 

• fastest  S-100  board  available 

• independently  addressable 

4-K  blocks 

• extended  address  selection  for 

expansion  to  one  megabyte 

• 5 megahertz  typical  performance, 

4 megahertz  worst-case 

• cycle  timing  independent 

of  S-100  bus 

• precision  digital  delay  line 

for  highest  speed 

• fully-transparent  dynamic  refresh 

• lowest  power  consumption 

• internal  ground  plane  to  increase 

noise  immunity 

• S-100  compatible 

Immediate  Availability 

The  D-32  is  immediately  available 
at  more  than  125  TDL  dealers 
nationwide.  They  wilt  show  you  this 
fully-assembled,  tested  and  burned  in 
D-32.  If  your  dealer  doesn  t carry  TDL 
hardware /software  products,  write 
or  call: 

Safes  Department  » Technical  Design  Labs  Inc 
Building  H * TJOf  State  Road  * Princeton.  N.J.  0854 
609-921-0321 

Cable  Address  XI TAN  PRIN  ■ JWX  510  685-9280 


TECHNICAL 

DESIGN 
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Why  Apple  II  is  the  world’s 
:st  selling  personal  computer. 


15  colors  & hi- resolution 
graphics,  too. 

Don’t  settle  for  a black  and  white 
display!  Connect  your  Apple  to 
a color  TV  and  BASIC 
gives  you  instant 
command  of 
three  display 
modes:  Text, 
40h  x 48v  Color- 
graphics  in  15  colors, 
and  a 280h  x 192v  High 
Resolution  array  that  lets 
u plot  graphs  and  com- 
3-D  images,  Apple  gives 
the  added  capability  of 
combining  text  and  graphics,  too. 


There  are  Apples  in  major  universities, 
helping  teach  computer  skills.  There 
are  Apples  in  the  office,  where  they’re 
being  programmed  to  control  inven- 
tories, chart  stocks  and  balance  the 
books.  And  there  are  Apples  at  home, 
where  they  can  help  manage  the  family 
budget,  control  your  home’s  environ- 
ment, teach  arithmetic  and  foreign 
languages  and,  of  course,  enable  you 
to  create  hundreds  of  sound  and 
action  video  games. 

When  you  buy  an  Apple  II  you're 
investing  in  the  leading  edge  of 
technology.  Apple  was  the  first  com- 
puter to  come  with  BASIC  in  ROM, 
for  example.  And  the  first  computer 
with  up  to  48K  bytes  RAM  on  one 
board,  using  advanced,  high  density 
16K  devices.  We’re  working  to  keep 
Apple  the  most  up-to-date  personal 
computer  money  can  buy.  Apple  II 
delivers  the  features  you  need  to 


Back  to  basies,and 
assembly  language  too. 

Apple  speaks  three  languages:  fast 
integer  BASIC,  floating  point  BASIC 
for  scientific  and  financial  applications, 
and  6502  assembly  language.  That’s 
maximum  programming  flexibility.  And, 
to  preserve  user’s  space,  both  integer 
BASIC  and  monitor  are  permanently 
stored  in  8K  bytes  of  ROM,  so  you 
have  an  easy  to  use,  universal  language 
instantly  available.  BASIC  gives  you 
graphic  commands:  COLOR=,  VLIN, 
HLIN,  PLOT  and  SCRN.  And  direct 
memory  access,  with  PEEK,  POKE 
and  CALL  commands. 

Software: 

Ours  and  yours. 

There’s  a growing  selection  of  pre- 
programmed software  from  the  Apple 
Software  Bank  — Basic 
Finance,  Checkbook,  High 
Resolution  Graphics  and 
more.  Now  there’s  a User 
Section  in  our  bank,  to  make 
it  easy  for  you  to  obtain 
programs  developed 


enjoy  the  real  satisfaction  a personal 
computer  can  bring,  today  and 
in  the  future. 


1*7  

WW  hich  personal  computer  will  be 
most  enjoyable  and  rewarding  for  you? 
Since  we  delivered  our  first  Apple”  II 
in  April,  1977,  more  people  have  chosen 
our  computer  than  all  other  personal 
computers  combined.  Here  are  the 
reasons  Apple  has  become  such  an 
overwhelming  favorite. 

Apple  is  a fully  tested  and  assembled 
mainframe  computer.  You  won’t  need 
to  spend  weeks  and  months  in  assembly. 
Just  take  an  Apple  home,  plug  it  in, 
hook  up  your  color  TV*  and  any  cassette 
tape  deck — and  the  fun  begins. 

To  ensure  that  the  fun  never  stops, 
and  to  keep  Apple  working  hard,  we’ve 
spent  the  last  year  expanding  the  Apple 
system.  There  are  new  peripherals, 
new  software,  and  a 16-chapter  Owner’s 
Manual  on  “How  to  Program  in  B ASIC.” 
There’s  even  a free  Apple  magazine 
to  keep  owners  on  top  of  what’s  new. 

Apple  is  so  powerful  and  easy  to  use 
that  you’ll  find  dozens  of  applications. 


CIRCLE  INQUIRY  NO.  2 


by  other  Apple  owners.  Our  Software 
Bank  is  your  link  to  Apple  owners  all 
over  the  world. 

Alive  with 
the sound 
of  music. 

Apple’s  ex- 
clusive built-in 
speaker  delivers 
the  added  dimension  of  sound  to  your 
programs.  Sound  to  compose  electronic 
music.  Sound  to  liven  up  games  and 
educational  programs.  Sound,  so  that 
any  program  can  “talk”  back  to  you. 
That’s  an  example  of  Apple’s  “people 
compatible”  design.  Another  is  its  light, 
durable  injection  molded  case,  so  you 
can  take  Apple  with  you.  And  the 
professional  quality,  typewriter-style 
keyboard  has  n-key  rollover,  for  fast, 
error-free  operator  interaction. 

Apple  is  the 
proven  computer. 

Apple  is  a state-of-the-art  single 
board  computer,  with  advanced  LSI 
design  to  keep  component  count  to  a 
minimum.  That  makes  it  more  reliable. 
If  glitches  do  occur,  the  fully  socketed 
board  and  built-in  diagnostics  sim- 
plify troubleshooting.  In  fact,  on  our 
assembly  line,  we  use  Apples  to 
test  new  Apples. 


Apple  peripherals 
are  smart  peripherals. 

Watch  the  far  right  column  of 
this  ad  each  month  for  the  latest  in  our 
growing  family  of  peripherals.  We  call 
them  “intelligent  interfaces.”  They’re 
smart  peripherals,  so  you  can  plug 
them  in  and  run  them  from  BASIC 
without  having  to  develop  custom  soft- 
ware. No  other  personal  computer 
comes  close  to  Apple’s  expandability. 

In  addition  to  the  built-in  video  inter- 
face, cassette  I/O,  two  A/D  game  pad- 
dles, and  two  more  A/D  inputs,  Apple 
has  eight  peripheral  slots,  three  TTL 
inputs  and  four  TTL  outputs.  Plus  a 
powerful,  state-of-the-art  switching 
power  supply  that  can  drive  all  your 
Apple  peripherals,  including  two  disks. 

Available  now. 

Apple  is  in  stock  and  ready  for 
delivery'  at  a store  near  you.  Call  us  for 
the  dealer  nearest  you.  Or,  for  more 
details  and  a copy  of  our  “Consumer 
Guide  to  Personal  Computers,”  call 
800/538-9696 
or  write  Apple 
Computer,  Inc., 
10260  Bandley 
\ Drive,  Cupertino, 

^ n A n a 


mi 


CA  95014. 


New  from  Apple. 

Introducing  the  Apple 
Communication  Interface 

Apples  of  the  world  unite!  Now 
you  can,  with  our  new  intelligent  com- 
munication interface  card.  Just  plug 
it  in  and  it  turns  your  Apple  into  an 
intelligent  terminal  that  can  go  on  line 
with  other  terminals, 
time-sharing 
computers  and, 
especially,  with 
other  Apples. 

You  can  even 
play  Tele-Pong! 
Everything  you 
need  is  on  one 
small  card. 

With  a modem, 
it  enables  your 
Apple  to  communi- 
cate by  phone  at  110/300  baud  RS232 
full  duplex  I/O.  The  card  is  fully  as- 
sembled and  tested  and  has  all  re- 
quired software  in  on  board  ROM. 

It’s  controlled  by  simple  BASIC  com- 
mands. And  it’s  available  from  stock. 

Peripherals  in  stock 

Hobby  Board , Parallel  Printer  Inter- 
face, Communication  Interface. 

Coming  soon 

il  High  speed  serial  printer  interface, 

• General  purpose  serial  interface, 
Printer  II,  Printer  IIA,  Disk  II, 
Monitor  II. 

■ ^ Apple  JJ  plugs  into  any  standard  TV  using 
I tm  inexpensive  modulator  (hot  included). 
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they're  ready  to  run.  I've  already 
added  two  disks,  a printer  and  the 
communications  card. 


Those  math  programs  I wrote 
last  week  -I  just  rewrote  them  using 
Apple’s  mini-assembler  and  got  them 
to  run  a hundred  times  faster. 


Programming  is  a snap! 

I'm  halfway  through  Apple's  BASIC 
manual  and  already  I’ve  programmed 
/ my  own  Star  Wars  game. 


^cippkz  computer 


Apple's  smart  peripherals  make 
expansion  easy.  Just  plug  'em  in  and 


Generates  character-by-character 
reversed  video,  reduced  intensityt 
block  and  line  graphics. 


1024  characters— 16  lines  x 64 
characters  and  uses  7x9  dot 
matrix  to  produce  an  extremely 
high  quality,  high  resolution 
display  image,  \ 


VectorGraphic 
show  and  tell 

VectorGraphic 
show  and  tell 

'tell 
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Video  output  conforms  to  RS-170 
requirements  — available  as  com- 
posite video  or  separate  video 
and  sync. 


Completely  assembled  and  tested  or  in  easy 
to  build  kit  form. 


See  for  yourself.  FREE 

□ Send  me  free  details  on  □ Flashwriter  video  board 

□ Other  S-I00  boards  □ Microcomputer  kits  □ Systems 


Name 

Address  . . 
Phone  ( L 


City /State/Zip . 


KM  G3APKC  ilK. 

790  Hampshire  Road,  A+B.  Westlake  Village.  CA  91361,  (805)  497-6853 


An  eight  bit  parallel 
port  with  latched 
strobe  — may  be  used 
as  a keyboard  port. 


Screen  refresh 
memory  designed 
to  operate  with 
4MHz  CPU  dock 
rates. 


Compatible  with  S-10G 
bus  microcomputers. 


Requires  only  +8Vdc  at 
12  Amps 
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The  Digital  Cassette  Storage  System 
with  AUDIO  CAPABILITY 


Compatible  with  all  S-IOO  bus  microcomputer  systems,  alpha-1 
is  the  ideal  storage  system  for  use  in  any  application.  Your  alpha-1  may  be 
configured  to  utilize  from  one  to  four  drives  to  provide  limitless  capabilities. 
Aipha-1  is  a highly  economical  approach  to  mass  storage  for  your  home  computer, 
your  business  system,  or  the  classroom. 


SEPARATE  AUDIO  RECORDING 

| This  feature  provides  your  system  with 
capabilities  fort 

■ Verbal  student/computer  interaction 
m Talking  games 

■ Audio  burglar  alarm 

* intelligent  phone  message  system 

SPEED  AND  CAPACITY 

■ Stores  over  500K  bytes  per  C -60  side 

m Average  access  time  for  C-60  tape  is  1 7 
seconds, 

* Load  8K  in  less  than  11  seconds, 

■ Data  transfer  rate  at  6250  baud. 

HARDWARE 

■ Compatible  with  all  popular  ST 00  bus 
microcomputers. 

* Audio  track  under  computer  control. 
Replaces  ROM/PROM  monitors. 
Independent  motion  control  and  read/ 
write  electronics. 

2-button  cold  start  capability. 


SOFTWARE 

* MCOS  Operating  System  handles  variable- 
length  named  files , updates*  packs  and 
copies  with  a single  command.  Includes 
Editor*  Assembler  and  Debugger  . . . 
Eill  provided  with  alpha’ 1* 

■ Extended  BASIC  (4.4)  with  MCOS  for 
array  handling  and  concatenation. 

* PDSl-a  sophisticated  editor/assemble r. 

■ Dynamic  Debugger  provides  program 
display*  execution  control  and  moni- 
toring, 

■ Games 

■ ACR/Tarbell  Load 


SYSTEM  INCLUDES 

Mccadrive*  case,  controller,  power  supply, 
cabling,  operating  manual  and  software  on 
cassette.  The  natural  wood  enclosure 
pictured  here  is  optional. 

FREE  BUYERS  GUIDE! 

You  don't  have  all  the  facts  about  tape  and 
disk  systems  until  you  have  read  our 
BUYER'S  GUIDE  TO  AAA S$  STORAGE  . , , 
Free  for  the  asking! 

Available  kit  or  assembled  from  dealers 
nationwide.  For  the  dealer  nearest  you, 
write  or  phone: 


meca 


7026  O.W.S.  Road,  Yucca  Valley,  CA  92284 
(714)  365-7606 


programming  techniques  and  design 
of  microprogrammable  hardware. 

Suggestions  for  panel  session 
topics,  participants,  and  formal 
paper  session  subjects  are  wel- 
comed. Tutorial,  survey,  and  evalua- 
tion papers  are  invited,  along  with 
papers  describing  specific  research 
results. 

Papers  should  be  submitted  in 
triplicate  to: 

Dr,  Alice  C.  Parker 
MICRO-1  Program  Chairman 
DepL  Electrical  Engineering 
Carnegie-Mellon  University 
Pittsburgh,  PA  15213 
(412)  578-2472 

Deadline  for  formal  paper  submis- 
sion is  June  1t  1978. 

QUANTOR ANNOUNCES XEROX 
RESEARCH  AGREEMENT 

Quantor  Corporation  has  signed  a 
research  and  development  contract 
with  the  Data  Systems  Division  of 
Xerox  Corporation  in  El  Segundo, 
California. 

The  agreement  calls  for  Quantor 
to  test  the  feasibility  of  integrating 
its  microfilm  technology  with  a 
Xerox  product  development  program. 

First  stage  of  feasibility  testing 
will  be  funded  by  an  initial  payment 
from  Xerox  of  approximately  $50,000. 
If  fully  completed,  the  program  could 
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run  18  months  and  involve  Xerox  ex- 
penditures up  to  $450,000.  Xerox 
has  reserved  the  right  to  withdraw 
from  the  agreement  at  several  mile- 
stone points. 

The  agreement  also  has  an  option 
under  which  Xerox  may  engage 
Quantor  to  manufacture  a product 
developed  under  the  research  and 
development  contract. 

Quantor,  headquartered  in  Moun- 
tain View,  California,  is  a leading 
manufacturer  and  supplier  of  COM 
systems  and  related  equipment, 

INTERNATIONAL  BANKS  ORDER 

ON-IINECOMPUTER  SYSTEMS 

A number  of  overseas  financial  in- 
stitutions have  begun  implementing 
on-line  computer  systems  using 
NCRequipmenL 

Included  is  the  Societe  Generate 
Bank,  the  first  bank  in  Nigeria  to  in- 
stall an  on-line  system.  The  Societe 
Generale  network  Is  based  on  two 
NCR  1-8250  computers.  Other  equip- 
ment includes  six  NCR  299  account- 
ing computers  and  four  NCR  7200 
data-entry  subsystems. 

In  Taiwan,  the  Chang  Hwa  Com- 
mercial  Bank,  is  installing  an  on-line 
system  linking  five  cities.  The  sys- 
tem uses  an  NCR  V-8570  computer 
and  NCR  teller  terminals.  In  addition 
to  on-line  deposit  and  withdrawal 


services,  the  bank  plans  to  provide 
automatic  account  transfer  for  tax 
and  utility  payments.  Eventually  the 
bank  will  establish  a central  Infor- 
mation file  system  In  which  ail  cus- 
tomer Information  is  grouped  to- 
gether in  a single  master  file, 

in  Berne,  Switzerland,  the  Gewer- 
bekasse  Bank  has  also  ordered  a 
V-8550  computer  and  31  NCR  termi- 
nals. Previously,  the  bank  s process- 
ing was  done  by  an  independent 
datacenter. 

HARVARD  UNIVERSITY 
ANNOUNCES  INTERNATIONAL 
COMPUTER  GRAPHICS  WEEK 

Harvard  University  has  announced 
plans  for  an  international  Computer 
Graphics  Week  July  23-28f  1978,  to 
be  sponsored  by  the  school’s  Labor- 
atory for  Computer  Graphics  and 
Spatial  Analysis. 

The  event  will  focus  on  the  Labora- 
tory's International  User’s  Confer- 
ence on  Computer  Mapping  Soft- 
ware and  Data  Bases:  Application 
and  Dissemination.  At  the  confer- 
ence over  100  speakers  and  numer- 
ous exhibits  from  the  commercial, 
educational  and  governmental  sec- 
tors will  show  how  computer  mapp- 
ing is  being  used  in  city  and  regional 
planning,  social  services,  public 
safety,  transportation  and  engineer- 
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ing,  ecology  and  the  environment, 
energy,  public  health,  marketing, 
research  and  development,  manage- 
ment information  systems  and  uni- 
versity research  and  instruction. 

In  addition  there  will  be  an  in- 
depth  review  of  currently  available 
computer  mapping  software  and 
data  bases,  as  well  as  sessions  on 
thematic  map  design  principles  and 
a hands-on  workshop  at  the  Harvard 
Laboratory. 

Among  special  features  will  be  a 
sesion  on  software  and  data  base 
distribution  and  marketing  and  an 
executive  briefing  seminar  to  dis- 
cuss the  relevance  and  projected  im- 
pact of  computer  mapping  in  the 
commercial  sector.  For  more  infor- 
mation, contact  Ira  Alterman  at  the 
Center  for  Management  Research, 
Executive  Plaza,  850  Boylston  3t.? 
Chestnut  Hill,  MA  02167,  (617) 
738-5027. 

JOHN  VINKE  JOINS 
COMPUTER  SCIENCES  AS 
ASSISTANT  CONTROLLER 

John  Vinke  has  joined  Computer 
Sciences  Corporation  as  assistant 
controller.  He  will  be  responsible  for 
all  of  the  company’s  corporate  ac- 
counting and  financial  reporting 
functions. 

Prior  to  joining  Computer 
Sciences,  Vinke  was  director  of  in- 
ternal audit  for  Lear  Siegier,  Inc.  of 


Santa  Monica,  California. 

He  was  previously  associated 
with  public  accounting  firms  for 
nine  years,  including  seven  years 
with  Arthur  Andersen  & Go,,  where 
he  served  as  audit  manager  He  is  a 
member  of  the  California  Society  of 
Certified  Public  Accountants. 

Headquartered  in  El  Segundo, 
California,  Computer  Sciences  de- 
signs and  develops  complete  com- 
puter-communications systems  and 
operates  an  international  computer 
network  service  called  Infonet. 
INTEGRATED  COMPUTER  SYSTEMS 
An  organization  whose  sole  busi- 
ness is  continuing  education  in  high 
technology  fields,  has  scheduled 
the  following  intensive  courses; 
FiberOptic  Communication  Systems 
#440-  Four  Days 
Los  Angeles  May  16-19 
Toronto  May  30-June  2 

Boston  July  11-14 

Washington,  D.C.  July 25-28 
Modern  Methods  of  Digital 
Signal  Processing 
#412-  Four  Days 
Los  Angeles  May  2-5 
Washington,  D C.  May  9-12 
Toronto  June  6-9 

Boston  June  20-23 

Synthetic  Aperture  Radar  (SAR) 
Systems 
#475 -Three  Days 
Washington,  D C.  May  19-12 


Toronto  July  19-21 

Los  Angeles  July  26-28 

Tuition  fees  are  $595  for  each  4-four 
day  course  (#440  or  #412)  and  $495 
for  the  3-day  course  (#475).  Fees  in- 
clude lectures,  extensive  course 
materials,  luncheons  and  coffee 
breaks.  Team/group  discounts  are 
available  for  3 or  more  attendees 
from  the  same  company. 

For  details  and  free  brochures, 
contact  Integrated  Computer  Sys- 
tems, Inc,,  3304  Pico  Blvd.,  P.O.  Box 
5339,  Santa  Monica,  CA  90405.  (213) 
450-2060. 

COMPUTERS  AND  THE  AIR  FORCE 

Computer  Sciences  Corporation 
of  El  Segundo,  California,  has 
received  a $4.4  million  follow-on 
contract  from  the  U.S.  Air  Force  for 
studies  of  the  nuclear  survivability 
and  vulnerability  of  military  com- 
mand and  control  communications, 
and  computer  systems. 

The  34-month  contract  will  be 
managed  by  the  company's  Albu- 
querque operations  office  for  the  Air 
Force  Weapons  Laboratory  at  Kirt- 
land  Air  Force  Base,  NM. 

Under  the  contract,  CSC  is  re- 
sponsible for  planning,  performance 
and  integration  of  the  survival  stud- 
ies. CSC  heads  a team  of  companies 
that  is  analyzing,  testing  and  devel- 
oping ways  to  deal  with  the  effects 


APPLICATION  SOFTWARE 

NATIONAL  SOFTWARE  EXCHANGE,  INC. 

WILL  PAY  CASH 
FOR  YOUR  PROGRAMS 

We  are  purchasing  programs  for  resale. 

They  may  be  written  in  any  popular  version  of  BASIC  or  FORTRAN. 

They  must  be  documented  (our  documentalists  will  polish  up  the 
documentation). 

They  must  be  original ! 

Write  or  Call 

NATIONAL  SOFTWARE  EXCHANGE,  INC. 

1000  Lake  Saint  Louis  Blvd. 

Suite  248 

Lake  Saint  Louis,  Missouri  63367 

(314)  625-2400 
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Radio  Shack’s  personal  computer  system? 
This  ad  just  might  make  you  a believer. 


You  can’t  beat 
the  4K  system  at 


$599 


TRS-80  "Breakthru” 

• TRS-80  microcomputer 

• 12"  video  display 

• Professional  keyboard 

• Power  supply 

• Cassette  tape  recorder 

• 4K  RAM,  Level-1  BASIC 

• 232-page  manual 

• 2 game  cassettes 


. . . or  the  step-up 
16K  system  at 

$899 


TRS-80  “Sweet  16” 

• Above,  except 
includes  16K  RAM 


...  or  the  fast 
4K/printer  system  at 

$1198 


TRS-80  “Educator” 

• Above,  except 
includes  4K  RAM  and 
screen  printer 


...or the  Level-N 
16K/printer/disk 
system  at 


$2385 


TRS-80  “Professional” 

• Above,  except 
includes  16K  RAM, 
disk  drive,  expansion 
interface,  and 
Level-ll  BASIC 


So  how  are  you  gonna  beat  the  system  that 
does  this  much  for  this  little?  No  way! 


TRS-80  “Business” 

• Above,  except 
includes  32K  RAM, 
line  printer, 
and  two  disk  drives 


Get  details  and  order  now  at  Radio  Shack  stores  and  dealers  in  the  USA,  Canada,  UK,  Australia,  Belgium,  Holland.  France,  Japan. 
Write  Radio  Shack,  Division  of  Tandy  Corporation,  Dept.  C-Q03,  1400  One  Tandy  Center,  Fort  Worth,  Texas  76102.  Ask  tor  Catalog  TRS-80. 

Radio  Shaek 

The  biggest  name  in  little  computers 


...The  amazing  new 
32  K/Level-1 1/2-disk/ 
line  printer  system  at 

$3874 
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THE  GROWTH  SYSTEM 

Micromation  introduces  the  EXP  series 
of  expandable  floppy  disks.  Systems 
designed  to  be  reliable,  versatile, 
and  to  expand  with  the  needs  of 

your  system. 


524  Union  Street 
San  Francisco,  CA  94133 
415-398-0289 


UNDER  $2,000  SYSTEMS 

A complete  dual-drive  system  is  available  for  under  two  thousand 
dollars.  And  there  are  no  high  priced  options— write  protect  and 
front  panel  activity  light  are  standard.  And  since  the  EXP  series  is 
based  upon  proven  components  and  the  drives  are  manufactured  by 
a major  supplier,  the  systems  are  available  in  less  than  four  weeks 
from  receipt  of  your  order, 

EXJP-1  Single  drive  system  $1,195, 

EXP-2  Dual  drive  system  1,895. 

CP/M  with  BASIC  95. 


MACRO  DISK 


STEP  UP  TO  DOUBLE-HEADED 

New  double-headed  drives  record  data  on  both  sides  of  a diskette  — 
But  no  manufacturer  is  delivering  them  yet.  When  these  newT  double- 
headed drives  become  available,  single  headed  drives  will  be  ob- 
solete—except  for  the  EXP  series.  Because  Micromation  guarantees 
to  exchange  any  EXP  series  single-headed  drive  for  a double-headed 
drive — at  a cost  of  only  $300  per  drive. 

You  can  also  upgrade  your  system  to  double  density  in  the  third 
quarter  with  our  double  density  controller  conversion  for  only  $300. 

So  the  dual  drive  system  that  you  buy  now  has  a capacity  of  over 
500  K Bytes,  but  can  be  increased  to  a capacity  of  two  megabytes. 
Your  system  will  grow  with  new  technology — not  be  obsolete*!  by  it. 

SOLID  SOFTWARE  SUPPORT 

The  Micromation  disk  controller  features  IBM  3740  compatibility — 
and  the  proven  CP/M*  operating  system.  You  can  also  choose  be- 
tween high  level  languages  such  as  BASIC  AND  FORTRAN  or  com- 
plete business  application  and  word  processing  packages. 


CP/M 


A COMPLETE,  ASSEMBLED  SYSTEM 


COMPLETE  COMPUTER  SYSTEMS 


All  Micromation  systems  are  fully  assembled  and  tested.  There's 
even  a serial  I/O  port  on  the  controller  to  make  it  easy  to  bring  the 
system  up.  Just  connect  your  terminal  to  the  serial  port,  install  in  any 
16K  S-100  system,  jump  to  the  on-board  PROM  bootstrap — and 
you're  up  and  running  without  any  patching.  Or  you  can  choose  op- 
tional I/O  drivers  for  the  SOL  computer. 

EXP  systems  are  complete — including  drives,  S-100  controller, 
power  supply,  and  handsome  Scandinavian  style  wood  and  metal 
enclosure. 

RELIABILITY 

EXP  drives  are  manufactured  by  Memorex*  the  oldest  independent 
manufacturer  of  floppy  drives.  And  we  stand  behind  them.  All 
Micromation  EXP  series  products  are  warranteed  for  a full  six 
months.  An  optional  one  year  warranty  extension  is  also  available. 


Mi  cremation's  EXPSYS  is  a complete  computer  system.  It  includes 
a Z-8Q  processor  with  32K  of  memory,  serial  I/O  ports  and  EXP 
series  drives.  An  optional  video  interface,  monitor,  and  keyboard 
are  also  available.  An  S-iGO  mother  board  allows  the  system  to  be 
configured  to  your  custom  requirements.  Yet  prices  for  this  com- 
plete dual-drive  computer  system  start  at  less  than  $4,000.  The  sys- 
tems are  fully  assembled  and  tested  with  our  full  warranty  and  up- 
grade policy,  of  course, 

EXPSYS-1  single  drive  32K  Z-80  computer  $3,295, 

EXFSYS-2  Dual  drive  32K  Z-80  computer  3,995. 

Micromation  dealers  are  listed  on  the  adjacent  page.  Check  the 
list  for  dealer  nearest  you  or  ask  at  your  favorite  computer 
Store.  *CP/M  is  a trademark  of  Digital  Research 
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on  communications  equipment  of 
surges  of  electromagnetic  energy 
released  by  nuclear  explosions. 
These  surges,  or  electromagnetic 
pulses,  can  disrupt  and  damage  un- 
shielded communications  equip- 
ment in  ways  resembling  the  effect 
of  a lightning  bolt. 

Other  nuclear  effects  such  as 
radio  propagation  disturbances,  di- 
rect radiation,  and  ground  and  air 
motion  will  also  be  considered. 

CSC  has  been  performing  these 
studies  under  various  Air  Force  con- 
tracts since  1972. 

Computer  Sciences  engineers 
and  develops  computer-communica- 
tions systems,  manages  clients1 
computer  facilities,  and  operates  an 
international  network  time-sharing 
service  called  Infonet. 

ACM  SEEKS  NOMINATIONS  FOR 
ANNUAL  GRACE  MURRAY  HOPPER 
AWARD 

The  Association  for  Computing 
Machinery  is  seeking  nominations 
for  its  Grace  Murray  Hopper  Award, 
given  each  year  to  the  outstanding 
young  computer  professional  sel- 
ected on  the  basis  of  a single  recent 
major  technical  or  service  contribu- 
tion to  the  computer  industry.  In 
order  to  qualify,  candidates  must 
have  been  30  years  of  age  or  less  at 
the  time  the  qualifying  contribution 
was  made. 

The  Award  will  be  presented  at 
the  opening  session  of  the  Associa- 
tion's Annual  Conference  on  Decem- 
ber 4, 1978,  in  Washington,  D.C.  The 
Award  is  in  the  amount  of  $1,000, 
donated  by  the  Univac  Division  of 
Sperry  Rand,  and  is  accompanied  by 
a certificate. 

While  the  Award  is  given  to  the 


outstanding  young  “computer"  pro- 
fessional emphasis  for  the  1978 
award  will  be  placed  on  contribu- 
tions in  the  fields  of  business  data 
processing  and  personal  computing. 
The  Committee  felt  that  these  fields 
have  not  been  adequately  rewarded 
for  outstanding  contributions  in  the 
past. 

The  last  three  winners  of  the 
Grace  Murray  Hopper  Award  are:  Ed- 
ward A.  Shortliffe,  for  his  develop- 
ment of  a program  that  consults 
with  physicians  about  diagnosis  and 
treatment  of  infection;  Allen  L. 
Scherr,  for  his  pioneering  study  in 
quantitative  computer  performance 
analysis;  and  George  N.  Baird  for  the 
development  and  implementation  of 
the  U.S,  NavyHs  COBOL  compiler 
evaluation  system. 

Nominations,  which  may  be  made 
by  the  nominees  themselves,  should 
be  sent  to: 

Richard  G.  Canning 
Chairman,  ACM  Grace  Murray 
Hopper  Award  Committee 
925  Anza  Avenua 
Vista,  California  92083 
In  order  to  be  considered  for  the 
1978  Award,  nominations  should  be 
received  no  later  than  June  30,  1978, 
Please  include  the  following  infor- 
mation: 

1,  Name,  address,  and  phone  num- 
ber of  the  person  making  the 
nomination. 

2,  Name,  address,  and  phone  num- 
ber of  the  nominee. 

3.  A statement  (200  to  500  words)  on 
why  the  candidate  deserves  the 
Award,  describing  the  contribu- 
tion. 

4.  The  date  of  birth  of  the  nominee 
and  the  date  on  which  the  quali- 
fying work  was  completed. 


PCC  AND  SECOINSA  SIGN 
MAJOR  AGREEMENT  IN  SPAIN 

Sociedad  Espanola  de  Gommunt- 
caciones  e Informatics  S.A.  (SE- 
COINSA) and  Pertec  Computer  Cor- 
poration (PCC)  have  signed  an  agree- 
ment for  manufacturing/distribution 
of  PCC  data  entry  systems  products 
in  Spain,  Portugal  and  certain  North 
African  countries. 

Under  the  agreement,  SECOINSA 
— a publicly  held  company  created 
by  leading  members  of  Spain's  data 
processing,  communications,  bank- 
ing and  government  communities  — 
will  distribute  computer  system 
data  entry  products  being  manufac- 
tured at  PCC's  facilities  in  Santa 
Ana,  California.  Those  systems  are 
in  the  XL  family,  the  most  powerful 
of  which  is  the  XL40  Distributed  Key 
Processing-5  System. 

This  agreement,  the  first  signed 
with  a U.S.  computer  firm,  repre- 
sents a major  opportunity  for  the  ex- 
change of  technical  and  marketing 
opportunities  between  the  two  com- 
panies. SECOINSA  wifi  concentrate 
at  the  outset  on  marketing  XL  sys- 
tems, then  eventually  could  provide 
engineering  and  manufacturing  sup- 
port at  SECOINSA  facilities  in  Spain, 
SECOINSA  maintains  headquar- 
ters in  Madrid  and  employs  more 
than  630  persons  throughout  Spain, 
The  total  market  for  computer 
system  sales  and  services  In  Spajp, 
last  year  exceeded  $375  mill  ton. 

Pertec  Computer  Cdtpoff^tioni , 
designs,  manufactures,  markets  and' 
services  digital  magnetic  't  etpe 
transports,  disk  drives,  flexible  disk 
drives  and  small  computer  systems 
under  the  brand  names  of  iCOM, 
MITS/AItair,  XL40  and  CMC. 


$95  Stand  Alone  Video  Terminal  >- 
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SCT-100  FEATURES: 

• 64  X 16  line  format  with  128  displayable  characters 
• Serial  ASCII  or  BAUDOT  with  multiple  Baud  rates 
• $187  Assembled  or  $157  Kit  (Partial  Kit  $95) 

Full  cursor  control  with  scrolling  and  paging 
I On  board  power  supply 

• Many  additional  features 

Call  or  write  today*  MC/ViSA  accepted 

XITEX  CORP*  P.O*  Box  #20887 
Dallas,  Texas,  75220  • Phone  (214)  620-2993 
Overseas  orders  and  dealer  inquiries  welcome 
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May  30  Southern  California  Users 
of  RT-1 1 (SCURT)  will  meet  at  9:30 
A.M.  at  USCrs  Annenberg  School 
of  Communications.  For  details 
call  Mark  Bartelt,  (213)  795-6811, 
ext.  2663;  or  Ray  Rittenhouse, 
(213)  640-1830,  ext.  225. 

June  1 Microcomputer  Users  Group 
(MCG)  will  hold  its  meeting  at  the 
University  of  Minnesota,  Elec- 
trical Eng.  Rm.  115  at  7 P.M.  The 
club  meets  every  Thursday.  For 
more  information  write  MCG, 
Dept,  of  Elec.  Eng.,  123  Church 
St.  $,E.,  Minneapolis,  MN  55455. 

June  1 Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center, 
26316  Hesperian  Blvd.,  Hayward, 
CA  at  7:30  P.M.  For  further  details 
write  BAMUG,  1211  Santa  Clara 
Avenue,  Alameda,  CA  94501. 

June  2 Crescent  City  Computer  Cl  ub 
will  hold  its  meeting  at  the  Uni- 
versity of  New  Orleans,  Lakefront 
Campus  at  8 P.M.  Call  Bob  Latham 
at  (504)  722-6321  for  more  details, 

June  3 Louisville  Area  Computer 
Club  (LACE)  will  meet  at  the  Uni 
versify  of  Louisville,  Speed  School 
Auditorium  at  1 P,M.  For  details, 
write  the  club  at  115  Edgemont 
Dr.,  New  Alban,  IN  47150. 

June  3 The  Computer  Hobbyist 
Group  will  meet  at  1 P.M,  in  the 
Green  Center,  Rm  2,530,  of  Univ. 
of  Texas,  Dallas.  For  details  write 
to  P.O.  Box  11344,  Grand  Prairie, 
TX  7505 T 

June  3 South  Central  Kansas  Ama- 
teur Computer  Association,  9:00 
A.M.,  Wichita  Public  Library, 
Wichita,  KS.  For  further  informa- 
tion call  Chris  Borger  at  (316) 
265-1120  or  Dave  Rawson,  1825 
Gary,  Wichita,  KS  67219,  (316) 
744-1629  for  further  details. 

June  3 Oklahoma  Computer  Club 
wilt  be  meeting  at  the  Belle  Aisle 
Library  at  10  A.M.  Call  A1  Camp- 
bell at  (405)  842-4933  for  details. 

June  3 Milwaukee  Area  Computer 
Club  will  meet  at  1 P.M.  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  WL  Call  (414) 
246-6634  for  further  details. 

June  3 Southern  Nevada  Personal 
Computing  Society  will  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00.  The 
club  also  meets  on  the  3rd  Satur- 


day of  the  month.  For  further  in* 
formation  write  SNPCS,  1405 
Lucille  St.,  Las  Vegas,  NV  89101 
or  call  (702)  642-0212. 

June  5 Minnesota  Computer  Society 
will  meet  at  the  Brown  Institute, 
Room  51,  3123  E.  Lake  Street, 
Minneapolis,  MN.  For  further  in- 
formation contact  the  Society  at 
Box  35317,  Minneapolis,  MN 
55435,  Attn:  Jean  Rice. 

June  6 Tidewater  Computer  Club 
will  meet  at  the  Electronics  Com- 
puter Programming  Institute, 
Janaf  Office  Bldg.,  Janaf  Shop- 
ping Center  in  Norfolk.  The  club 
also  meets  on  the  3rd  Tuesday  of 
the  month.  For  details  contact:  C. 
Dawson  Yeomans,  Interface 
Chairman,  677  Lord  Dunmore  Dr, 
Virginia  Beach,  VA  23462. 

June  7 New  England  Computer  Soci- 
ety will  meet  in  the  cafeteria  of 
the  Mitre  Corp.,  Rte.  62  in  Bed- 
ford, MA  at  7:00  P.M.  Call  Dave 
Day  at  (603)  434-4239  for  details. 

June  7 Kitchener  Waterloo  Micro- 
computer Club  will  meet  at  the 
University  of  Waterloo,  Room 
3388,  Engineering  Bldg.  #4, 
University  Ave.,  Waterloo,  On- 
tario, Canada  at  7:30  P.M. 

June  7 The  Valley  Computer  Club 
will  meet  at  7 P.M.  at  the  Harvard 
School  located  at  3700  Coldwater 
Canyon,  Studio  City,  CA. 

June  7 Amateur  Computer  Society 
of  Columbus  will  meet  at  the  Cen- 
ter of  Science  and  industry  at 
7:30  P.M,  For  further  information 
write  c/o  Fred  Hatfield  K8VDU, 
Computer  Data  Systems,  1372 
Grandview  Ave.,  Columbus,  OH 
43212,  or  call  (614)  488-3347. 

June  7 Lincoln  Computer  Club  will 
hold  Its  meeting  at  the  South 
Branch  Library  located  on  27th 
and  South  Sts.  at  7 P.M.  For  more 
details  write  Hubert  Paulson,  Jr., 
422  Dale  Dr.,  Lincoln,  NE  68510, 

June8  Mid  America  Computer  Hob- 
byist meeting  will  be  at  7:00  P.M 
at  Commercial  Federal  Savings  & 
Loan,  Bellevue  NE.  Intersection  of 
Galvin  Rd.  and  U.S,  Hwy*  73-75. 
Write  P.O.  Box  13303,  Omaha,  NE 
68113  for  further  information. 

June  8 Utah  Computer  Association 
will  meet  at  Murray  High  School, 
Rm  154,  5440  S.  State  St.,  Salt 
Lake  City,  UT  at  7 P.M.  For  details 


write  or  call  Larry  or  Holly  Barney, 
1928  S+  2600  E.,  Salt  Lake  City,  UT 
84108.  (801)485-3476. 

June  8 The  Rochester  Area  Micro- 
computer Society  will  meet  at  the 
RIT  Campus,  Rm.  1030,  Bldg.  9 at 
7:30  P.M.  For  details  write  RAMS, 
P.O.  Box  D,  Rochester,  NY  14609. 

June  8 North  Florida  Computer  Soci- 
ety will  meet  at  227  Edison  Dr., 
Pensacola,  FL  32505.  For  infor- 
mation write  this  address  or  call 
Eugene  Rhodes  at  (904)453-3844. 

June  9 Northern  New  Jersey  Ama- 
teur Computer  C!  ub  (NNJACC)  wi  II 
hold  its  meeting  at  the  Fairleigh 
Dickenson  University,  on  the 
Rutherford  Campus,  Becton  Hall, 
Room  B8,  at  7 P.M.  For  details 
write  NNJACC,  593  New  York 
Ave.,  Lyndburst,  NJ  07071. 

June  9 HAUCC  will  meet  at  7:30  PM 
in  Rm  117  of  the  Science  & Re- 
search Bldg,  of  the  main  campus 
of  the  Univ.  of  Houston.  For  more 
details  write  or  call  P.O.  Box  37201, 
Houston,  TX  77036,  (713)  661-6806. 

June  10  The  Permian  Basin  Compu- 
ter Group  — Odessa  Chapter 
meets  at  1 P.M.  in  the  Electronic 
Technology  Bidg.,  Room  203  on 
the  Odessa  College  campus.  For 
details  call  (915)  332-9151. 

June  1 1 North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  Chapman  College,  Orange,  CA, 
Doors  open  at  12:00.  105  Hash- 
inger  Hall  Auditorium,  Member- 
ship Chairman,  Tracey  Le rocker, 
(714)  998-8080  evenings.  For  more 
information  write  P.O.  Box  3603, 
Orange,  CA  92655. 

June  14  Home  Computers  Users 
Group  for  Radio  Shack  TRS-80 
meets  at  7:30  PM.  For  details  write 
or  call  TRS-80  Users  Group  Infor- 
mation of  Eastern  Massachusetts, 
c/o  Miller,  61  Lake  Shore  Road, 
Natick,  MA  01760,  (617)  653-6136. 

June  14  Homebrew  Computer  Club 
will  meet  at  7 P.M.  in  Menlo  Park, 
CA  at  the  Stanford  Linear  Accel- 
erator Center  Auditorium.  Call 
(415)  967-6754  for  more  details. 

June  15  Northwest  Computer  Soci- 
ety meets  in  the  Pacific  Science 
Center  in  Seattle,  Room  200  at  7:30 
P.M.  For  more  details  write  NOCN, 
Box  242,  Renton,  WA  98055. 

June  16  Long  Island  Computer 
Association  meets  at  7 PM  at  the 
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HORIZON 

THE  COMPLETE  COMPUTER 


HORIZON 


Look  To  The  North  Star  HORIZON  Computer. 


HORIZON™-  a co m p I ete , high” pe rf o r m a n ce  m i c ro p races stir 
system  with  integrated  floppy  disk  memory,  HORIZON  is 
attractive,  professionally  engineered,  and  ideal  for  business, 
educational  and  personal  applications. 

To  begin  programming  in  extended  BASIC,  merely  add  a CRT 
o r h a rd  - c op y t* >rm  i n a I , H O R I ZON  -1  i nc  I l ic les  a Z80A  [ >rocesso i ; 
16K  RAM,  minifloppy™  disk  and  12- slot  S-1G0  motherboard 
with  serial  terminal  interface  — ail  standard  equipment. 

WHAT  ABOUT  PERFORMANCE? 

The  Z80A  processor  operates  at  4MHZ  — double  the  power  of 
the  8080.  And  our  16K  RAM  board  lets  the  Z80A  execute  at 
full  speed.  HORIZON  can  load  or  save  a 10K  byte  disk  program 
in  less  than  2 seconds.  Each  diskette  can  store  90K  bytes, 

AND  SOFTWARE,  TOO 

HORIZON  includes  the  North  Star  Disk  Operating  System  and 
full  extended  13 AS  1C  on  diskette  ready  at  power-on.  Our  BASIC, 
now  in  widespread  use,  has  everything  desired  in  a BASIC,  in- 
cluding sequential  and  random  disk  files,  formatted  output,  a 
powerful  line  editor,  strings,  machine  language  CALL  and  more. 


EXPAND  YOUR  HORIZON 

Also  available— Hardware  floating  point  board  (FPB);  addi- 
tional I6K  memory  boards  with  parity  option.  Add  a second 
disk  drive  and  you  have  HORIZON-2.  Economical  serial  and 
parallel  I/O  ports  may  be  installed  on  the  motherboard.  Many 
widely  available  SHOO  bus  peripheral  boards  can  be  added  to 
HORIZON, 

QUALITY  AT  THE  RIGHT  PRICE 

HORIZON  processor  board.  RAM,  FPB  and  MICRO  DISK  SYS- 
TEM can  be  bought  separately  for  either  Z80  or  8080  S-100  bus 
systems. 

HORIZON-1  $1599  kit:  $1899  assembled. 
HORIZON-2  SI 999  kit;  $2349  assembled. 

16K  RAM— $399  kit;  $459  assembled;  Parity  option  $39  kit;  $59 
assembled.  FPB  $259  kit:  $359  assembled.  Z8D  board  $199  kit: 
$259  assembled.  Prices  subject  to  change.  HORIZON  offered 
in  choice  of  wood  or  blue  metal  cover  at  no  extra  charge. 

Write  for  free  color  catalogue  or  visit  your  local  computer  store. 


North  Star  ★ Computers 

2547  Ninth  Street  * Berkeley.  California  94710  • (415)  549-0858 
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Insure 


Your  Job 
Security 

With  I hi?  evpTo**  pvt*  growth  >n  rmi  rrjprocf^ur 
rluMgn*'  ytiur  pos|l*Qn  in  |hr  Md  of  t?  \ec  Iron  its  c.w 
Become  qbsolele  instn  months.  We  Jt  Syvipnm 
IriMfifiK  know  how  hJfri  H i*,  to  keep  up,  *o  we 
prepared  a huuk  lor  you.  Mtcrofjrotv^nr*  m 
\wtfm*  wjlk>  you  ihrougli  itwfl  mKTuprticuvmr 
foist'd  ckoagm  including  buih  industrial  and  ccin- 
*umi*t  .rpplit  jnrirm  arid  vpvcial  Pmph.wis  on  tjip  F H 
liiniity  and  the  new  >>irigle  chip  rfiicrncompLilei 
I hr  4H70. 

WHAT  YOU  GIT 

\ . Complete  instructions  ,i»>el  exp  tjn  pi  ions  |<j  prolin- 
lype  .ilK  design*  on  the  %]  50  Mustek  Evaluation 
Kil  including 

2.  A fompuler  opera  u_xl  Mgu  display  and  high  speed 
printer  con  Poller  suitable  lur  use  Pi*  a peripheral 
processor  ,md 

t F R EE ; .M  IT  OS  d be  1 1 rM  re  j 1 1 1 me  i iptr Ln  i n g *>y  stem 
i nr  >nio(t  microcomputers]  includjng  .i  Mi  l OS 
listing,  memory  flump,  flowchart*,  and  slack 
manipulation  rum  lions  lor  up  la  5fT  concur  rend  y 
derive  laskv 

4 Designs  running  under  MlTOS.  including  an 
appliance  coelr ol lei  sul^yslem  with  koyfxj.ird, 
display  and  lime  of  dav.  a telephone  call  moni- 
tor with  12  digit  -.image  and  rtraJI;  trallit 
recorder  system  with  simultaneous  high  speed 
input,  hme  oi  das  maintenance,  I/O  rormaUtng; 
usyni  hmnous  putpub  and  a rmihi-iuntiran  audio 
signal  generator  me  I tiding  beeps  warbles,  and 

sine  wave  synthesis 

5 . M i ( rot j rm essn r Oi agnmi jcs  me lulling  lu nt non al 
RAM  lest*  iMARCH  antf  GALLOHj  with  i ailure 
punl-uut;  Indirection,!]  |/ci  sell  lest  with  failure 
pnm-oui-  Pmd  on  hoard  ROM  verification.  You 
owe  it  lu  yourseli.  Insure  your  joh security  and 
open  doors  to  advancement.  Buy  Mnrroprtif  e*- 
sfirs  m -Wsfemv  today* 


Ku*4i  file  <llt  nil  pagei  m \hi  mpon  t-wu.  m 
M ‘fivii-  oh  lulling  the  FREE  n-.il  hme  npeuung 
sv  slimy  Ml  1 C >s 


CITY  STATE  /IP 


Send  ms  hook  f [ i|> 

: mC# 


My  chuck  i^  endiised  S”  id  - handling 
T i*sas  residents  iru  lude  tttc  fav 


System  Insights 

Box  I Ausliru  Texas 
(512)  4 7b- 7599 


To  order  ibis  I >i ink  C f ID.  t irt  le  iKl1  u-adi-r  service 

number  below  CIRCLE  INQUIRY  NO.  55 


New  York  Institute  of  Technology, 
Old  Westbury  Campus,  Route 
25A  between  Route  107  and  Glen 
Cove  Rd.,  Rm.  508.  For  more 
details  write  Long  Island  Com- 
puter Association,  36  Irene  Lane 
East,  Plainview,  NY  11803. 

June  16  Amateur  Computer  Group 
of  New  Jersey  (AGGNJ)  meets  at 
UGH,  1776  Raritan  Rd.,  Scotch 
Plains,  NJ  07076  at  7 P.M.  For  de- 
tails write  the  above  address. 

June  17  San  Diego  Computer  Soci- 
ety will  meet  at  the  Grossmont 
Community  College  Student  Cen- 
ter, 3800  Grossmont  College  Dr., 
El  Cajon,  CA.  Doors  open  at  12:30. 
For  details  call  (714)  565-1738. 

June  17  The  7C’s  Committee  (Affili- 
ated with  the  Cleveland  Digital 
Group)  wilt  meet  at  Cleveland 
State  University  Student  Services 
Bldg.,  in  the  Kiva  Room  at  2:00 
P.M.  For  more  Information  write  to 
Cleveland  Digital  Group,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 

June17  Philadelphia  Area  Computer 
Society  will  meet  at  2 PM  at 
LaSalle  College  Science  Bldg,  at 
the  corner  of  20th  & Olney  Ave* 
For  more  details  write  RAGS,  P.G. 
Box  1954,  Philadelphia,  PA  19105, 

June  17  Computer  Hobbyist  Group 
of  North  Texas  wilt  meet  at  UTA 
University  Hall,  Rm  108  at  1 PM  in 
Arlington,  TX.  Fordetails  call  Neil 
Ferguson  at  (817)  or  (214)  265-9054, 

June  17  Chicago  Area  Computer 
Hobbyist  Exchange  (CACHE)  will 
meet  at  1 PM  in  the  Northern  Illi- 
nois Gas  Bldg.,  Golf  and  Sherman 
Rds.,  Glenview,  IL.  For  details 
write  CACHE,  P.O,  Box  52,  So. 
Holland,  IL  60473,  or  call  CACHE 
Hotline,  (312)  849-1132. 

June  18  Central  Florida  Computer 
Club  wilt  meet  at  2010  Fosgate 
Dr,  Winter  Park,  FL  32709  2:00 
PM.  Contact  Bill  Kerns  fordetails. 

June  20  Rhode  Island  Computer 
Hobbyists  (RICH)  meets  the  at 
the  Knight  Campus  of  Rhode 
Island  Junior  College  in  the 
Faculty  Cafeteria  at  7:30  P.M.  For 
details  contact  Emilio  lannucilio, 
RICH,  P.O.  Box  559,  Bristol,  Rl 
02809,  or  call  (401)  253-5450, 

June  23  Alamo  Computer  Enthusi- 
ast meets  at  7:30  PM  in  Rm  104  at 
Chapman  Graduate  Center  at  Trin- 
ity University,  San  Antonio,  TX. 
For  details  call  (512)  532-2340,  or 
write  to  the  club  at  7517  Jonquil!, 
San  Antonio,  TX  78233. 

June  25  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  institute  of  Tech- 


nology Campus  in  Ft.  Wayne,  IN. 
For  details  write  the  club  at  P.O, 
Box  5096,  Ft.  Wayne,  IN  46805, 

June  25  Birmingham  Microproces- 
sor Group  will  meet  at  Southcen- 
tral Bell  Company  headquarters 
bldg,  at  2 P.M,  For  further  details 
write  or  call  Jim  Anderson,  2931 
Balmoral  Rd,t  Birmingham,  AL 
35223;  (205)  897-9630. 

June  27  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P,M.  at  SMUD  Training  Bldg.,  on 
59  St.  Write  Richard  Lerseth,  P.O. 
Box  161513  or  call  (916)  381-0335 
after  5:00  P.M. 

June  27  Computer  Amateurs  of  So. 
Jersey  will  holds  its  meeting  at 
the  National  Park  Municipal  Bldg., 
7 So.  Grove  Ave,t  National  Park,  N j 
at  7:30  P.M.  For  details  call  (609) 
541-1010,  or  (609)  541-8296, 

June  28  Diablo  Professional  Users 
Group  (DRUG)  will  meet  at  Diablo 
Valley  College  Library,  near  the 
Willow  Pass  exit  of  Fwy.  680, 
from  8-10  PM.  For  details  write  or 
call  Bob  Hendrickson,  Elec- 
tronics Dept..  DVCt  Pleasant  Hill, 
CA  94523;  (415)  687-8373. 

June  28  Ventura  County  Computer 
Society  meets  at  Camarillo  Pub- 
lic Library,  3100  Ponderosa  Dr., 
Port  Hueneme,  CA  93041  at  7:30 
P.M.  Fordetails  write:  VCGS,  P.O. 
Box  525,  Port  Hueneme,  CA  93041, 

June  28  Boston  Computer  Society 
wit!  meet  at  the  Commonwealth 
School,  151  Commonwealth  Ave., 
Boston  at  7 P.M.  The  school  is 
located  on  the  corner  of  Dart- 
mouth St,  in  Boston’s  Back  Bay. 
For  information  write  or  cal!  the 
society  at  17  Chestnut  St., 
Boston,  MA  02108,  (617)  227-1399. 

June  29  Space  Coast  Microcompu- 
ter Club  will  meet  at  7:30  PM  at 
the  Merritt  Island  Library,  Merritt 
Is.,  FL.  Contact  Ray  Lockwood  at 
(305)  452-2159  fordetails. 

June  29  Small  Computer  Engineer- 
ing Association  of  Minnesota 
(SCEAM)  will  meet  at  the  Resource 
Access  Center,  3010  Fourth  Ave, 
So.:  Minneapolis,  MN  55408  at  7 
P.M.  For  more  information  write  to 
this  address  or  call  (612)  824-6406. 

June  30  Washington  Amateur  Com- 
puter Society  has  scheduled  its 
meeting  to  be  held  at  the  Catholic 
University  of  America,  St.  Johns 
Hail,  Located  at  Michigan  and 
Harewood  Aves*  in  Washington, 
D C.  Contact  Bill  Stewart  at  (202) 
722-0210  for  club  details  between 
the  hours  of  10  A.M.  and  12  P.M. 
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SEALS  is  proud  to  announce... 

OVER  20000 
UP  AND  RUNNING 


The  amazing  SEALS  8K  memory 


April  1978  marked  the  second  anniversary 
of  the  first  Seals  8K  memory.  And  over  the  past 
two  years  Seals  has  delivered  more  than  20,000 
8K  memories. 

If  you  already  own  a Seals  8K  board,  you 
know  about  performance  and  dependability. 
But  if  you  are  still  looking  for  a memory  you 
can  depend  on,  it's  time  you  asked  your  local 
retailer  about  Seals  reliability.  Seals  is  the 
memory  that  works  the  first  time,  and  every  time. 

The  Seals  8KSC  pictured  above  is  available 
in  both  slow  (500  nsec.)  and  fast  (250  nsec.) 
versions.  There  are  also  Seals  8K's  for  your 
6800  computer--the  Seals  68KSC  and  68KSC-Z. 
All  Seals  memory  boards  come  assembled  and 
tested  and  include  gold  edge  connectors, 
sockets  for  all  ICs,  all  address,  control  and  data 
out  lines  fully  buffered,  and  many  more 
important  features. 


Pictured  above  is  the  first  Seals  8K  Memory  Board 
# S/N  0001 . The  board  that  worked  the  first  time 


When  the  time  comes  for  your  computer  to 
remember  more,  you'll  want  to  remember 
Seals--the  memory  people.  Seals  product  re- 
liability is  a standard  in  the  industry--the 
standard  your  system  deserves.  For  perfor- 
mance and  dependability  you  can  count  on,  ask 
your  retailer  for  memories  and  accessories 
from  Seals  Electronics. 

The  board  pictured  below  is  the  very  first 
Seals  8K  ever  assembled--S/N  0001 . If  you  are 
a Seals  8K  owner,  you  won't  be  surprised  to 
know  that  this  board  has  seen  long  and  de- 
manding service  and  was  still  up  and  running 
in  a TVA  computer  in  Tennessee  when  it  was 
removed  to  be  photographed. 

Since  Seals  products  are  distributed  through 
retailers  throughout  the  country,  we  at  Seals 
really  don't  know  where  all  the  8K's  are  or  how 
they  are  being  used.  If  you  already  own  a Seals 
8K,  we  would  like  to  hear  from  you.  Just  drop 
a note  to  our  Marketing  Division  at  10728 
Dutchtown  Road,  Concord,  TN.  37922. 

If  you  would  like  information  on  the  full  Seals 
product  line,  and  a list  of  retailers  in  your  area, 
write  to  the  same  address  or  call  (615)  966-8771. 

SEALS  ELECTRQNJCS 

INCORPORATED 
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it's  a good  bet  the  company 
you  bought  your  computer  from 
doesn't  even  make  peripherals! 


Its  no  great  surprise!  Most 
computer  companies  got  their 
start  in  the  digital  logic  end  of 
the  business.  They  were  great 
at  building  calculators  and 
later  computers  but  when  it 
came  right  down  to  it,  most 
just  didn't  have  the  experi- 
ence necessary  to  build  the 
peripherals  to  support  their 
computer  products.  And  that 
left  a vacuum! 

At  Heath  we  had  the  advan- 
tage. Our  years  of  experience 
in  electronic  kit  design  gave 
us  plenty  of  background  with 
not  only  digital  logic  but 
mechanical  and  video  design 
as  well.  And  our  assembly 
manuals  and  documentation 
are  world-famous  for  easy  to 
understand  instructions. 

We  built  the  world's  first  digi- 
tal color  television,  a unique 
fully  synthesized  FM  tuner, 
digital  frequency  counters, 
clocks -even  a digital  bath- 
room scale. 

So  when  we  entered  the  per- 
sonal computing  market  we 
had  the  "know-how"  to  build 
not  only  our  outstanding  H8 
and  H1L  8 and  16 -bit  com  put* 
eis,  bub  in  addition,  a com- 
plete line  of  supporting 
peripheral  kits! 

Select  the  H9  Video  Terminal, 
the  H10  Papertape  Reader/ 
Punch,  and  very  soon  our 
own,  complete,  Floppy  Disk 
system.  Each  was  designed 
with  the  systems  approach  in 
mind.  Each  was  conceived  to 
integrally  mesh  with  not  only 
our  own  computers,  but 


through  our  set  of  sophisti- 
cated interfaces,  most  others 
as  well.  And  in  that  Way  we're 
making  every  effort  to  fill  the 
vacuum  the  others  left! 

So  when  you're  ready  to 
communicate  with  your  com- 
puter turn  to  Heath,  We've  got 
the  peripheral  kits  you'll  need 
and  at  prices  you  can  afford. 

Maybe  the  company  who  sold 
you  your  computer  didn't 
think  about  peripherals  - but 
we  sure  did!  And  come  to 
think  about  it  maybe  that's 
why  you  should  come  to 
Heath. . . in  the  first  place. 


Heathkit 


Heathkit  Catalog 


i Read  about  nearly 
I 400  money -saving, 
fun -to -build 
fc\  electronic  kits. 
4\Use  coupon  lo  send  tor 
mail  order  catalog 
\ or  bring  coupon  to  a 
Heathkit  Electronic 
Center  for  your  catalog. 
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HEATH 


Schlumbergei 


Heath  Company,  Dept.  343  310 
Benton  Harbor,  Ml  49022 


Please  send  me  my  FREE  Catalog.  I am  not  on  your  mailing  list. 


Name. 


AririfBSR 

filly 

St  st* 

CP-146 

Zip 

1 
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AVAILABLE  LOCALLY  AT 
HEATHKIT  ELECTRONIC  CENTERS 

(Units  of  Schlumberger  Products 
Corporation)  Retail  prices  on  some 
products  may  be  slightly  higher. 

ARIZONA:  Phoenix,  85917,  2727  W.  Indian  School 
Rd.,  Phone:  602-279-6247;  CALIFORNIA:  Anaheim, 
92805,  330  E.  Ball  Rd.,  Phone:  714-776-0420;  El 
Cerrito,  94530,  6000  Pot  rare  Ave.,  Phone;  415-236* 
6370;  Los  Angeles,  90007,  2309  S.  Flower  St, 
Phone;  213*749-0261;  Pomona,  91767, 1655  Orange 
Grove  Ave.  M,,  Phone:  714-623-3543;  Redwood 
CHy,  940 S3,  2001  Minefield  Rd.,  Phone:  415-365- 
8155;  Sacramento,  95625, 1860  Fulton  Ave.,  Phone: 
916-466-1575;  San  Diego  (La  Mesa,  92041),  6363 
Center  Dr.,  Phone:  714-461-0110;  San  Jose  (Camp- 
bell 95006),  2350  S,  Bascom  Ave+r  Phone:  408- 
377-5920;  Woodland  Hills,  91364,  22504  Ventura 
Blvd.,  Phone:  213-883-0531;  COLORADO:  Denver, 
80212,  5940  W,  36th  Ave.,  Phone:  303-422-3408; 
CONNECTICUT:  Hartford  (Avon,  06001),  395  W. 
Main  St.  (Rte.  44),  Phone:  203-678-0323;  FLORIDA: 
Miami  (Hialeah,  33012),  4705  W.  16th  Ave.,  Phone: 
305-623-2280;  Tampa,  33614,  4019  West  Hills- 
borough Ave.,  Phone:  813-886-2541;  GEORGIA; 
Atlanta,  30342,  5285  Roswell  Rd„  Phone:  404-252- 
4341;  ILLINOIS:  Chicago,  60645,  3462-66  W.  De- 
von Ave.,  Phone;  312-583-3920;  Chicago  (Downera 
Grove,  60515),  224  Ogden  Ave.,  Phone:  312-852- 
1304;  INDIANA:  Indianapolis,  46220,  2112  E,  62nd 
St,  Phone;  317-257-4321;  KANSAS;  Kansas  City 
(Mission,  66202),  5960  Lamar  Ave.,  Phone:  913- 
362-4488;  KENTUCKY:  Louisville,  40243,  12401 
ShefbyviNe  Rd.,  Phone:  502-245-7611;  LOUISIANA; 
New  Orleans  (Kenner,  70062),  1900  Veterans 
Memorial  Hwy.,  Phone:  504-722-6321;  MARYLAND: 
Baltimore,  21234,  1713  E.  Joppa  Rd.,  Phone:  301- 
551-4446;  Rockville,  20852,  5542  Nicholson  Lane, 
Phone;  301-361-5420;  MASSACHUSETTS:  Boston 
(Peabody,  01966),  242  Andover  SL,  Phone;  617- 
531-9330;  Boston  (Wellesley,  02181),  165  Wor- 
cester Ave,  (Rt.  9 [ust  Weat  of  Rt  128),  Phone; 
617-237-1510;  MICHIGAN:  Detroit,  46219,  18645 
W.  Eight  Mile  Rd,  Phono:  313-535-6480;  E,  De- 
troit, 48621,  18149  E.  Eight  Mils  Rd.  Phone;  313- 
772-9416;  MINNESOTA;  Minneapolis  (Hopkins, 
55343),  101  Shady  Oak  Rd,  phone:  612-933-6371; 
MISSOURI:  St.  Louie  (Bridgeton),  63044,  3794 
McKelvey  Rd.,  Phone:  314-291-1850;  NEBRASKA; 
Omaha,  68134,  9207  Maple  St.,  Phone:  4024S91- 
2071  \ NEW  JERSEY:  Fair  Lawn,  07418,  35-07 
Broadway  (Rte.  4),  Phone:  201-791-6935;  Ocean, 
07712,  1013  State  Hwy.  35,  Phone:  201-775-1231; 
NEW  YORK:  Buffalo  (Amherst,  14226),  3476  Sheri- 
dan Dr.,  Phone:  716-835-3090;  Jericho,  Long  la- 
land,  11753,  15  Jericho  Turnpike,  Phone:  516-334- 
B1B1;  Rochester,  14623,  937  Jefferson  Rd.,  Phone: 
716-244-5470;  White  Plains  (North  While  Plains, 
10603),  7 Reservoir  Rd.,  Phone;  914-761-769D; 
OHtO:  Cincinnati  (Woodlawn,  45215),  10133 
Springfield  Ptke,  Phono:  513-771-8850;  Cleveland, 
44129,  5444  Pearl  Rd.,  Phone:  216-886-2590;  Col- 
umbus, 43229,  2500  Morse  Rd,  Phone;  814-475- 
7200;  Toledo,  43616,  48  S,  Byrne  Rd.,  Phone:  419* 
537-1 BB7;  PENNSYLVANIA;  Philadelphia,  19149, 
6316  Roosevelt  Blvd.,  Phone;  215-288-0180;  Frazer 
(Chester  Co,),  19355,  630  Lancaster  Pike  {Rt.  30), 
Phone:  215-647-5555:  Pittsburgh,  15235,  3482  Wm. 
Penn  Hwy„  Phone:  412-824-3564;  RHDDE  ISLAND: 
Providence  (Warwick,  02866),  558  Greenwich 
Ave.,  Phone:  401-738-5150;  TEXAS:  Dallas,  75201, 
2715  Ross  Ave,,  Phone:  214-826-4053:  Houston, 
77027,  3705  Westheimer,  Phone:  713-623-2090; 
VIRGINIA;  Alexandria,  22303,  6201  Richmond 
Hwy.,  Phone;  703-765-5515;  Norfolk  (Virginia 
Beach,  23455),  1055  independence  Blvd.,  Phone: 
804-460-0397;  WASHINGTON:  Seattle,  96121;  2221 
Third  Ave.,  Phone:  206-682-2172;  WISCONSIN: 
Milwaukee,  53216,  5215  W.  Fond  du  Lao,  Phone: 
414-873-6250, 
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By  James  S.  White 


Don’t  buy  a microcomputer  — unless  you,  and  your 
business,  are  ready  for  it.  Today  this  column  is  the  devil’s 
advocate.  In  an  issue  of  INTERFACE  AGE  filled  with 
reasons  to  buy  a microcomputer  for  your  business,  we 
are  suggesting  that  there  may  be  reasons  not  to.  More 
precisely,  there  sometimes  are  compelling  reasons  not 
to  buy  some  kinds  of  computers  for  some  kinds  of  appli- 
cations and  environments. 

“To  everything  there  is  a season,  and  a time  to  every 
purpose  under  heaven.”  There  is,  or  will  be,  a time,  and  a 
computer,  for  every  purpose,  including  yours. 

You  have  heard  of  computer  uses  that  have  been  ex- 
tremely successful,  and  that  have  considerably  improved 
the  business  fortunes  of  their  users.  Other  combina- 
tions of  computers  and  applications  have  been  duds. 
Some  have  only  been  obstructions  to  the  organization’s 
getting  its  real  work  done.  Others  have  sponged  up  con- 
siderable personnel  time  and  other  resources  while  get- 
ting very  little  in  return.  What  kind  of  results  you  get, 
and  the  effect  on  your  livelihood,  is  your  decision  as  a 
business  manager.  But  how  to  decide,  to  choose  the 
computer  meant  for  you,  and  the  time  to  bring  it  into 
your  organization? 

DEFINE  YOUR  OBJECTIVES 

First  comes  the  decision  of  why  you  want  a computer. 
This  seems  obvious,  yet  millions  of  dollars  have  been 
wasted  on  computers  selected  for  truly  unreasonable 
reasons.  In  many  cases,  these  computers  were  procured 
for  reasons  totally  unrelated  to  their  planned  use,  or  too 
soon,  or  too  late  to  do  the  job  for  which  they  were  in- 
tended. Prime  examples  are  the  status  symbol  com- 
puters some  large  businesses  rushed  to  install  during 
the  middle  1960’s. 

If  you  don’t  know,  to  a fair  degree  of  detail,  what  you 
will  do  with  a computer,  don’t  buy  one.  Wait  until  you 
know,  and  are  fairly  comfortable  with  your  reasons,  plan 
and  schedule. 

EVALUATE  THE  COMPLETE  SYSTEM 

The  time  for  you  to  buy  a computer  is  when  you  have 
found  a complete  computing  service  package  that  will 
meet  your  organization’s  objectives.  Although  most 
microcomputer  systems  offered  today  are  appropriate 
for  hobbyists,  many  lack  features  essential  for  the  typi- 
cal business  user. 

As  a brief  survey,  the  following  elements  are  needed 
to  complete  the  resource  package  necessary  for  most 
business  computing  applications: 

Hardware  — computing,  data  storage,  input,  and  output 

equipment. 

Maintenance  — timely,  competent  service  to  keep  the 

hardware  operational. 


microcomputing  products  aren’t  highly  standardized, 
because  of  the  rapid  growth  of  the  field  and  its  tech- 
nology. In  fact,  few  real  standards  exist.  The  user  who 
procures  various  parts  from  different  vendors  is  likely  to 
end  up  with  serious  mismatches  and  overwhelming  time 
costs  for  their  integration  — if  it  can  be  achieved  at  all. 

MEDIUM  RANGE  PLANNING 

Computer  plans  can  easily  be  too  short-sighted.  In 
order  to  be  of  much  value,  a computer  must  become  an 
integral,  continuing  part  of  a business.  Therefore,  the 
vendor  supplying  your  computing  service  package  should 
be  one  likely  to  be  able  to  support  you  forthe  duration  of 
your  use  of  that  computer. 

Some  users,  when  considering  computers,  forget  that 
their  businesses  are  likely  to  expand  — to  grow  in 
volume,  number  of  customers,  types  of  products,  etc. 
Most  first-time  computer  users  don’t  realize  how  much 
they  will  benefit  from  computers  and  that  they  are  likely 
to  later  want  their  computer  to  do  many  more  jobs  than 
they  first  intended.  Therefore  an  appropriate  computer 
is  expandable,  able  to  grow  with  your  business. 

Computer  plans  can  easily  be  too  long-range  to  be 
valid  or  useful  when  considering  long-range  factors. 
Although  planning  for  a second  group  of  added  com- 
puter uses  is  generally  realistic,  the  first-time  computer 
user  can’t  know  all  the  ways  he  will  use  a computer  after 
a few  years  from  now. 

The  microcomputing  field  itself  is  changing  too  rapid- 
ly to  allow  much  realistic  long-range  planning.  No  one 
knows  about  some  of  the  products  that  will  be  common- 
ly available  as  soon  as  5 years  from  now.  Waiting  is 
worse;  the  user  who  waits  until  something  better  isn’t 
coming,  will  wait  forever. 

Even  an  organization’s  use  of  a computer  shouldn’t 
be  expected  to  remain  fixed  for  a long  period  of  time. 
After  the  results  of  the  first  computing  system  use 
overhaul,  or  the  second  group  of  applications  have  been 
added,  a total  review  is  appropriate.  Then  it  is  generally 
worthwhile  to  seriously  consider  moving  to  an  entirely 
new  base  of  hardware  and  applications  system  design. 
Continued  patchwork  to  meet  changing  needs  over  a 
period  of  years  can  result  in  an  unresponsive,  even  un- 
manageable, computing  system.  Therefore,  trying  to 
plan  in  detail  for  a very  long  time  of  use  of  your  first 
computer  may  be  a worthless  exercise. 

For  many  first-time  microcomputing  users,  a planning 
period  of  about  3 years  is  most  appropriate.  Equipment 
and  your  plans  can  be  practically  forecast  for  this  long. 
For  most  small  business  applications,  this  amount  of  time 
will  allow  for  initial  applications  to  be  fully  implemented, 
and  the  completion  of  a full  cycle  of  recognition  of  prob- 
lems and  implementation  of  solutions  or  improvements. 


Supplies  — consumables  well-suited  to  the  hardware 
and  application  needs. 

Software  — programming  to  “train”  the  equipment  to 
serve  your  unique  organization  and  meet  its  appli- 
cation needs. 

Applications  planning  — from  a person  knowledgeable 
of  the  computing  system  and  of  your  type  of  business, 
to  help  integrate  the  two. 

Many  of  today’s  vendors  offer  a few  of  these  parts  of  a 
complete  computer  service  package.  Unfortunately, 


DON’T  WAIT  FOR  PRICE  CUTS 

With  the  history  of  dramatic  price  drops  in  a variety  of 
electronic  products,  many  potential  users  are  waiting 
for  bargains,  as  compared  to  today’s  prices.  However, 
the  prices  of  complete  business  microcomputing  ser- 
vice packages  are  unlikely  to  decrease  much. 

First,  inflation  is  part  of  the  world’s  economy,  and  will 
be  for  the  foreseeable  future.  Many  parts  of  a microcom- 
puting installation  are  labor-intensive,  and  so  can  only 
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Puzzled 

About  Computers? 

Data  Dynamics  Technology  has  a library  of  answers 


|i  Soma  Common  BASIC  Programs 
By  Lpn  Poole  4 Mary  Bora  hers 
200  pages,  $7.50 

This  book  is  designed  for  people  who  can  use 
a variety  of  practical  BASIC  programs.  The  pro- 
grams are  written  in  a restricted  version  of 
standard  BASIC  and  are  compatible  with  many 
versions  of  BASIC  now  available  to  microcom 
puter  users.  Program  descriptions,  examples 
and  remarks  accompany  the  listings  to  help 
you  follow  BASIC  programming  logic. 

Order  No.  OSB2W02,  paper 

Payroll  with  Cost  Accounting-In  BASIC 
By  Lon  Poole  4 Mary  Borchers 
400  pages,  $12.50 

This  book  includes  program  listings  with  re- 
marks, descriptions,  discussion  of  the  princi- 
ples behind  each  program,  file  layouts,  and  a 
complete  user's  manual  with  step-by-step  in- 
structions, sample  reports  and  CRT  displays. 
Order  No  OSB22002,  paper, 

i\ 

Getting  involved  with  Your  Own 
Computer  A Guide  for  Beginners 
By  Leslie  Solomon  and  Stanley  Veil 
215  pages,  $5.95 

This  is  the  first  major  book  by  outstanding 
authorities  that  assumes  only  that  you  have  an 
interest  in  what  makes  personal  computers 
work  and  what  can  be  done  with  them.  It  will 
not  make  you  a computer  expert,  but  it  will 
teach  you  enough  to  understand  what  is  going 
on  and  where  to  go  for  more  information. 

Order  No.  RiDOQ4-dt  paper , 

Wj  Build  Your  Own  Working  Robot 
By  David  L.  Heiserman 
234  pages,  $5.95 

Here  are  complete  instructions,  plans,  sche- 
matics, logic  circuits,  and  wiring  diagrams  for 
building  Buster,  the  most  lovable  (and 
mischievous}  mechanical  pet  in  the  world! 
He'll  serve  you  coffee  or  bring  you  the  morning 
papers.  He'll  forage  tor  his  own  "food"  and 
scream  when  he  can't  find  it.  His  "curiosity" 
will  get  him  into  one  plight  after  another,  but 
Buster  has  the  capacity  to  get  himself  out  of 
trouble  just  as  easily  as  he  got  into  it! 

Order  No.  TB341,  paper. 

Mini  processors:  From  Calculators 
to  Computers 

By  David  L.  Heiserman.  195  pages,  $5.95 
This  book  will  show  you  how  to  do  it  — in  easy 
step-by-step  stages  — and  at  the  same  time 
bridge  the  gap  between  calculators  and  com- 
puters. Using  readily  available  parts,  you  begin 
with  a simple  arithmetic  calculator,  then  add 
basic  unit,  memory  and  programming  func- 
tions, Eventually  your  project  evolves  into  a 
functional  hybrid  calculator  system  with  a fully 
programmable,  randomly  addressable  256-step 
memory,  which  "understands"  machine  lan- 
guage programming! 

Order  No.  TB97h  paper , 


Basic  BASIC:  An  Introduction  to 
Computer  Programming  in  BASIC 
Language  - Second  Edition 
By  James  S.  Coan  288  pages,  $8,95 

The  author  uses  over  100  sample  programs  to 
illustrate  the  essentia!  techniques  of  Ihe 
language  and  to  integrate  BASIC  programming 
with  mathematics.  Each  language  statement 
or  capability  is  clearly  explained  at  the  time 
that  it  is  first  used  in  a sample  program.  Every 
section  is  followed  by  practice  problems. 
Order  No , HAY5T06  9 , paper. 
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l J Game  Playing  with  BASIC 

^ By  Donald  D.  Spencer.  166  pages.  $6.95 

Enjoy  the  challenge  of  competition  with  your 
personal  computer!  Amuse  yourself  with  such 
computer  games  and  puzzles  as  3-D  Tic-Tac-Toe, 
Nlm,  Roulette.  Slot  Machines,  Magic  Squares, 
the  15  Puzzle.  Go-Moko,  Keno,  Morra,  Baccarat, 
Knight’s  Magic  Tour,  and  many  others. 

Order  No.  HAY51093,  paper . 


Microcomputers  At  A Glance 
By  Donald  D,  Spencer.  192  pages,  $7.95 
This  book  contains  about  2500  words,  phrases, 
and  acronyms  used  in  conjunction  with  micro- 
computers, The  keynote  of  this  book  is  clarity 
— without  sacrifice  of  authority  and  defi- 
nitional precision.  The  book  contains  an  Intro- 
ductory section  which  introduces  the  reader  to 
microcomputers.  The  book  is  illustrated  with 
diagrams  and  photographs.  It  is  an  essential 
tool  for  the  increasingly  large  number  of  peo- 
ple involved  in  using  microcomputers. 

Order  No.  CAM02J8,  paper. 


J The  Computer  Quiz  Book 

By  Donald  D.  Spencer.  128  pages,  $5.95 

This  book  is  written  for  readers  who  would  like 
to  test  themselves  on  basic  computer  con- 
cepts. It  may  be  used  effectively  by  personal 
computer  users,  teachers,  students,  laymen, 
programmers,  or  anyone  else  interested  in 
checking  their  knowledge  of  computer  con- 
cepts, Exercises  are  grouped  under  the  follow- 
ing headings:  History,  Applications,  Equip- 
ment, Programming,  Languages,  Data  Process- 
ing Concepts,  Number  Systems  and  Codes, 
and  Occupations.  The  book  contains  several 
computer  crossword  puzzles  and  cartoons. 
Order  No,  CA  M025  0,  paper. 


IJ  Your  Home  Computer 

By  James  While.  220  pages,  $6,00 
For  the  pre-hobbyist  and  the  microcomputer 
novice,  Your  Home  Computer  provides  a com- 
plete introduction  to  the  world  of  home  com- 
puting, beginning  with  what  computers  are  and 
how  they  work.  This  book  requires  no  prior 
knowledge  or  experience  in  electronics  or 
computing,  (t  provides  answers  to  your  many 
questions  about  hardware,  software,  and  Ihe 
personal  computing  scene  today. 

Order  No.  DMX  05  t paper. 
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|i  (*  Microprocessors:  From  Chips 
To  Systems 

By  Rodnay  Zaks.  416  pages,  $9.95 

Microprocessors  is  a complete  and  detailed  in- 
troduction to  microprocessor  and  microcompu- 
ter systems.  It  presents  both  the  concepts,  and 
the  actual  techniques  and  components  used  to 
create  systems,  it  introduces  the  reader  to  the 
aspects  of  system  operation,  use,  and  design. 
Order  No.  C201,  paper 
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Name  (Print} 

Address 

City  


5-78 


_ State 


_Zip_ 


Please  send  me: 


De  sc  rip  lion 

Q|y 

Price 

Total 

Book  Order  # 

Q1V 

Price 

Total 

Binders 

7.50 

Slip  Cases 

5.95 

Hex  Coe,;-:  Cards 

£.95 

Octal  Code  Cards 

2.95 

Shipping  & Handling  Charges 

Binders  and  Slip  CasesSI.QG  ea.  U S , $1  50  ea  Foreign 
Code  Cards  £ .25  ea.  U S.,  $ .50  ea.  Foreign 

Books  $ .50  ea,  U.S.,  Si. 00  ea.  Foreign 

Visa# i I M/Cfl 


TOTAL  ORDER  S 
'TAX  $_ 

SHIPPING  & HANDLING  £ 
TOTAL  ENCLOSED  *_ 


Check  or  M.O.(U.S.  Funds  drawn  on  U.S,  bank) 


Exp.  Date 


Signature 


‘California  residents  add  6%  sales  tax.  Prices  quoted  subject  to  change  without  notice. 

Please  allow  six  weeks  for  delivery.  You  may  photocopy  ihis  page  n you  wish  lo  keep  your  INTERFACE  AGE  intact. 

Orders  cannot  be  shipped  unless  accompanied  by  payment,  including  shipping  & handling  and  tax  where  applicable. 

DATA  DYNAMICS  TECHNOLOGY,  A Division  of  INTERFACE  AGE  Magazine  (213)  926-9544 
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TYCHON’s  8080  Octal  and 
Hex  Cede  Cards 

The  code  cards  are  a sliderule-like  aid  for  pro- 
gramming and  debugging  8080  software.  Both 
cards  contain  ail  the  standard  mnemonics  and 
either  their  corresponding  octal  or  hex  codes. 
The  pocket  size  cards  are  6.5  by  3 inches  (16  by 
8 cm)  with  color-coded  instructions  to  provide 
a neat,  logical  format  for  quick  reference.  The 
back  of  both  cards  is  printed  with  an  ASCII 
code  chart  for  all  128  characters  pJus  the 
8080  s status  word  and  register  pair  codes. 


INTERFACE  AGE  Binders  and 
Slip  Cases 

Collecting  magazines  can  bring  headaches  — 
not  to  mention  dust,  ripped  pages  and  mis- 
placed copies,  if  you  use  your  back  issues 
of  INTERFACE  AGE  as  reference  material, 
nothing  is  more  annoying  than  taking  time  to 
find  mislaid  copies.  Data  Dynamics  Tech- 
nology is  now  offering  deluxe  binders  and  slip 
cases  which  will  place  each  back  issue  of 
INTERFACE  AGE  at  your  fingertips.  Each 
binder  and  slip  case  is  constructed  of  a hand- 
some blue  vinyl  with  INTERFACE  AGE  stamped 
in  gold  foil  on  the  front  cover  and  spine.  These 
rugged  binders  and  slip  cases  can  hold  12 
issues  each  and  will  protect  your  back  issues 
Of  INTERFACE  AGE  for  years 


Robots  On  Your  Doorstep 
Gy  Nels  Winkless  & Iben  Browning 
175  pages,  $6,95 
Order  No.  DP12-6,  paper. 

8080  Machine  Language  Programming  lor  Beginners 
By  Ron  5 a more.  104  pages,  S6.95 
Order  No.  DPI  4-2  r paper. 

Homs  Computers:  A Beginners  Glossary  and  Guide 
By  Merl  K.  Miller  and  Charles  J,  Sippl 
147  pages,  $6.95 
Order  No.  DP02-9,  paper. 

Home  Computers:  2tB  Questions  & Answers 
Volume  1:  Hardware 
By  Rich  Didday.  225  pages,  $7,95 
Order  No.  DPQQ-2.  paper. 

Home  Computers:  £<B  Questions  & Answers 

Volume  2:  Software 

By  Rich  Didday.  175  pages,  $6.95 

Order  No.  DP0l-h  paper 

A Step  by  Step  Introduction  to  8080 

Microprocessor  Systems 

Gy  David  L.  Cohn  & James  L.  Mel&a 

169  pages.  $7.95 

Order  No.  DP04-5 , paper. 

Computers  & Their  Uses 
Gy  W.H.  Desmond  427  pages,  $18.50 
Order  No.  PH 5498  5.  doth 
Advanced  BASIC 

By  James  S,  Coen.  192  pages,  $7.95 
Order  No.  HAY585S-1,  paper 
An  introduction  to  Microcomputers: 

Volume  1,  Basic  Concepts 
8y  Adam  Osborne.  282  pages,  $7.50 
Order  No.  OSB2001 , paper. 

API:  A Short  Course 

By  Sandra  Pakin  and  Ihe  Staff  of  Computer 
Innovations.  157  pages,  $10.50 
Order  No.  PH8877-7,  paper. 

Digital  Trouble  Shooting:  Practical  Digital 
Theory  & Troubleshooting  Tips 
By  Richard  E.  Gasperini.  180  pages,  $9-95 
Order  No . HAY 5708-3 1 paper. 

Digital  Experiments:  Workbook  of  1C  Experiments 
By  Richard  E,  Gasperini.  177  pages.  $8,95 
Order  No.  HAY5713X.  paper. 


Prices  quoted  sublet  to  change  without  notice. 
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NEW  F-8  SYSTEMS 

F-8  CPU  Board  S-100 
Compatible 

Complete  with  3850  CPU  and  3853  SMI. 
Provides  sockets  for  2K  of  EPROM  monitor,  two 
PIO  sockets  and  connections  for  six  I/O  ports.  64 
bytes  of  scratch  pad  RAM,  and  fully  buffered  data 
bus. 

Order  Mode)  F-8S100  COQQ 

$275  Assembled,  KIT  ^ 

F-8  MICRO  With  Keyboard 
and  Display 

Complete  F-8  microcomputer  with  keyboard 
and  six  digit  display.  Audio  interface  and  speaker 
compatible  with  on ’board  KD-BUG  (3856)  music 
routine.  Provides  2K  of  RAM  expandable  through 
S-100  connector,  and  IK  of  EPROM  with  4 
additional  2708  sockets. 

Order  model  KD80  - d* 

$425  Assembled,  KIT  / C# 


CiiMurma  riradenb  rithl  6 ' 1,^ 
Send  Clift*,  monuytltdoi 
PUIC.M5P  order  □!  COD  Wfl^rUO 


row/Howt 
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1 9824  Ventura  Blvd 
Woodland  Hills,  CA  91364 

(213)  340*8843 
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COMPU/TIME 
CT  lOO 


COMPU/TIME  offers 
A 

Real  Darn  Clever 
Enhancement  to  users  of 
IMSAI/ALTAIR  Microprocessors 


S100  BUS  COMPATIBLE 

TIME  & CALENDAR 

Microprocessors  need  the  power  that  a real-time  clock 
can  offer.  Oate  and  time  becomes  instantly  available. 
COMPU/TIME  does  not  have  to  be  initialized  every  rime 
the  system  is  powered  up.  It  possesses  a crystal -control  led 
time  base  to  obtain  superior  accuracy  and  has  two  setable 
coincidence  counters.  Time,  date,  and  counters  are  set 

via  software.  COMPUTATIONAL  FUNCTION 

Microprocessors  need  to  be  complimented  by  hardware 
arithmetics  to  free  up  memory  pages  dedicated  to  float- 
ing point  routines  and  mathmatical  software.  COMPU/ 
TIME  provides  a 40  function  calculator  array  so  that 
algebraic,  trigonometric,  basic  arthmetic  problems  can 
be  solved  without  the  need  of  developing  sophisticated 
software.  Buy  It  Your  Way 

COMPU/TIME  CT100  $199  Kit  $245  Assembled 

COMPU  only  C101  $149  Kit  $189  Assembled 

TIME  only  T102  $165  Kit  $205  Assembled 

COMPU/TIME  PC  Board  only  $ 80 

ALL  orders  include  Documentation,  parts  lists  & software  examples. 


BANK  of  AMERICA  Of 
MA5TERCHARGE  Welcome 


CAL.  Residents  add  6%  tax. 
Delivery  stock  to  30  days. 


DEALER  INQUIRIES  INVITED. 


Designed  by 
RDC  Enterprises 
MICRO  Processor  Engineering 
and  Consultants 


Make  checks  payable  to 

COMPU/TIME 

P.O.  Box  417 

Huntington  Beach,  CA  92648 
Call:  (714)638-2094 


CIRCLE  INQUIRY  NO,  10 


By  Merl  Miller 


What  is  a robot?  What  is  intelligence?  These  ques- 
tions have  caused  a lot  of  speculation,  concern  and  con- 
versation. We  might  say  that  intelligence  is  the  ability  to 
think,  learn  and  solve  new  problems.  We  could  then  say 
that  a robot  is  a machine  capable  of  carrying  out  these 
functions  on  its  own.  This  may  not  be  the  best  definition 
in  the  world,  but  it  is  a workable  one.  It  may  be  easier  to 
discuss  what  a robot  is  not  than  what  a robot  is. 

Let's  start  by  discussing  controllers.  A controller  is  a 
programmable  electronic  machine  designed  to  do  a spe- 
cific job.  Consider  one  device  inside  this  machine.  For 
an  input  of  x it  has  an  output  of  y.  It  has  a gain  of  G that 
relates  to  y and  x in  this  manner;  x = Gy 

The  input  to  a controller  is  a signal  of  a frequency,  f. 
When  we  input  a signal  of  x,  at  a certain  frequency,  we 
can  measure  the  output  at  y.  We  can  then  compute  the 
gain  for  our  machine  by  dividing  y by  x: 


By  repeating  this  step  for  different  frequencies  we 
can  determine  a gain  characteristic.  (Well  come  back  to 
this  later.)  It  can  be  shown  mathematically  that  when  the 
gain  characteristic  is  a constant,  the  output  y is  almost 
identical  to  the  input  x, 

. . .a  robot  is  a machine  capable  of 
carrying  out  these  functions 
on  its  own.  This  may  not  be  the 
best  definition  in  the 
world,  but  it  is  a workable  one. 


There  will  be  a group  of  frequencies  which  provide 
this  constant  gain.  This  is  referred  to  as  the  device's 
operational  bandwidth. 

Now,  what  if  we  put  a large  group  of  these  devices  in- 
to a machine?  For  simplicity's  sake,  let’s  assume  we 
can  construct  the  electromechanical  apparatus  neces- 
sary to  make  our  machine  work.  Let's  also  assume  that 
each  of  our  devices  works  on  a different  frequency  and 
we've  been  smart  enough  to  use  a large  variety  of  fre- 
quencies so  we  don't  confuse  our  devices.  We  will  put 
our  machine  into  a mannequin  and  have  separate  de- 
vices to  control  the  head,  arms,  legs  and  torso. 

If  we  program  a microprocessor  to  send  various  sig- 
nals to  our  machine,  we  can  let  it  run  by  itself.  We  can 
then  determine  the  length  of  time  it  will  run.  It  will  walk, 
wave  its  arms,  salute,  bend  in  the  middle  and  do  a lot  of 
other  “magic"  things. 
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Our  limitations  are  determined  by  what  kind  of  pro- 
grammers  we  are  and  what  kind  of  machine  we  build. 
Everyone  will  be  amazed  at  our  marvelous  robot!  There 
is  only  one  little  problem,  however;  we  have  built  a pro- 
grammable controller,  not  a robot* 

If  you  accept  my  definition  that  a robot  is  a device 
capable  of  carrying  out  intelligent  functions  on  its  own, 
then  you  have  to  accept  the  idea  that  a programmable 
controller  is  not  a robot.  A robot,  like  a human,  must 
function  as  an  interactive  system;  so  to  understand  the 
concept  of  artificial  intelligence,  we  must  start  with 
some  elementary  concepts  of  systems  theory.  There  is  a 
little  math  involved  in  this,  but  please  don’t  let  that 
scare  you  off. 

Let’s  go  back  to  gain  characteristic.  We  have  already 
determined  that  if  input  a signal  of  x into  a device,  the 
result  is  y*  In  a controller  {or  a robot,  for  that  matter),  we 
may  feed  in  an  input  of  x at  a frequency  f,  measure  its 
output  y and  compute  its  gain  ratio, 


at  this  frequency.  By  repeating  this  step  for  different  fre- 
quencies, we  obtain  values  of  G at  different  frequencies. 
We  can  plot  a gain  characteristic  of  G,  as  shown  in 
Figure  1*  When  the  gain  characteristic  is  constant,  that 
is  between  fa  and  fb,  y is  almost  identical  to  x*  The  band- 
width then  is  the  area  between  fa  and  fb. 


frequency  — 

Figure  1. 


Part  of  learning  and,  thence,  part  of  intelligence,  is 
the  ability  to  do  something  repetitively  and  modify  your 
behavior  as  you  go.  We  can  best  examine  how  a robot 
might  do  this  by  looking  at  a system  model  of  a robot* 
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For  Your  SWTP  6800  Computer . . . 


PERCOM's 


Assembled  and  Tested 


shipping 

paid 


The  LFD-400  is  ready  to  plug  in  and  run 
the  moment  you  receive  it. 

Nothing  else  to  buy!  Not  even  extra  memory! 


YOU  GET: 

O The  popular  Shugart  SA  400  minifloppy™  drive.  Drive  alignment 
is  double  checked  by  PerCom  before  shipment, 

0 The  drive  power  supply— fully  assembled  and  tested. 

0 LFD-400  ControNer/Interface—  plugs  into  the  SS-50  bus  * 

accommodates  three  2708  EPROMs  - fufty  assembled  and  tested. 

0 MINIDOS1-  —the  remarkable  LFD-400  disk  operating  system  on 
a 2708  EPROM  4 plugs  into  the  LFD-400  Controller  card  4 no 
extra  memory  required  * no  “booting " needed. 

0 Attractive  metal  enclosure, 

0 Interconnecting  cable— fully  assembled  and  tested. 

0 Two  diskettes — one  blank,  the  other  containing  numerous 

software  routines  including  patches  for  SWTP  8K  BASIC  and  the 
TSC  Editor/Assembler. 

0 70-page  instruction  manual— includes  operating  instructions, 
schematics,  service  procedures,  and  the  complete  listing  of 
MIN  I DOS", 

© Technical  Memo  updates— helpful  hints  which  supplement  the 
manual  instructions, 

® 90-day  limited  warranty 

Minifloppy  is  a irademark  ol$hugar|  Associates 
MIN  I DOS  is  a Irademark  of  PERCOM  Da(a  Company  Inc, 


The  LFD-400  is  readily  expanded  to  either  two  or  three  drives. 
Wrile  for  details.  Send  for  our  tree  brochure  for  more  informa- 
tion about  the  LFD-400  Floppy  Disk  System  and  LFD-400 
software. 

To  save  you  money,  the  LFD-400  Floppy  Disk  System  is  available 
only  from  PerCom.  Because  of  the  special  pricing,  group  and 
dealer  discounts  are  not  available. 


MG  and  VISA  welcome  COD  orders  require  30%  deposil  plus  5%  handling  charge.  Allow  ihree 
extra  weeks  if  payment  is  by  personal  check.  The  LFD-400  Floppy  Disk  System  i$  available 
immediaiely.  Allow  ihree  weeks  lor  tesling  and  transportation  Texas  residents  add  5% 
sales  tax. 
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VO  BOARD 
KUA'W 
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PROM/RAM  board 
KU>Sl» 

Assembled!  $175 
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"12  persuasive  reasons  why 
Vector  Graphic  gives  you 
more  microcomputer  value 

for  your  money.”  Bob  Harp,  Technical  Director 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 


Our  products  are  designed  by  professionals  with  many  years  of  experience 
in  industrial  electronics. 

Only  prime  components  are  used  from  vendors  you  will  recognize  as  the 
most  reputable  in  the  industry. 

Our  kits  are  designed  to  be  easily  assembled  with  a minimum  of  user 
installed  jumpers  — you  don't  have  to  spend  hours  figuring  how  to 
configure  boards  for  your  application. 

Our  cabinets  quality  is  superior  — designed  with  careful  attention  to 
airflow  (a  fan  is  standard)  and  mechanical  rigidity. 

We  offer  a complete  line  of  products  designed  to  operate  together  — no 
need  to  be  concerned  about  compatibility. 

You  have  a choice  of  CPU  boards  with  either  8080  or  Z-80  MPU. 

We  offer  all  of  our  products  assembled  and  tested  — for  surprisingly  little 
more  than  kit  prices. 

Our  management  is  genuinely  interested  in  you  as  a satisfied  customer. 

You  can  purchase  our  products  with  confidence  — they  will  not  become 
obsolete  with  the  next  generation  of  microprocessors. 

We  offer  complete  technical  support  with  engineers  and  technicians 
available  to  answer  your  questions. 

Our  speedy  shipment  of  orders  is  the  envy  of  our  competitors. 

A network  of  over  150  dealers  throughout  the  U.S.,  Canada  and  Europe 
has  been  carefully  selected  to  service  your  needs. 


No  other  company  in  the  industry  has  grown  as  rapidly  as  Vector  Graphic. 

If  you  want  to  know  why  Vector  Graphic  has  outstanding  acceptance,  purchase 
one  of  our  products. 

Write  or  call  for  your  nearest  dealer. 

CO*  G3APHC  inc. 


Vector  Graphic.  Inc..  790  Hampshire  Rd.,  A + B 
Westlake  Village.  CA  91361.  Tel:  (805  ) 497-6853 
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by  XYBEK 


An  extraordinary  2k  memory  board 
for  your  Altair-bussed  computer 

On-board  1702 A PROM  programmer 

256  bytes  of  RAM  plus  space  for  1792  bytes  of  read- 
only  memory  (seven  1 702 A EPROMs) 

Supplied  with  one  17G2A,  pre-programmed  with 
stand-alone  programming  software  — no  sense 
switches  are  used 


PRAMMER 


Supplied  with  programming  power  supply 

PRAMMER's  own  on-board  clock  makes  it  compatible 
with  almost  any  Altalr  bussed  system. 

All  read  and  write  sequences  are  generated  via  an 
on-board  micro-programmed  state  machine,  thus 
eliminating  atl  one-shots. 

Complete  1702A  programming  in  18  seconds 

Includes  complete  listings  for  PRAMSYS,  an  eleven- 
function  development  system. 

ASSEMBLED  & TESTED: $259 

Kit  (limited  availability): $219 

Immediate  (off-the-shelf ) delivery 
California  residents  please  add  sales  tax, 

COD,  Master  Charge,  Bank Americard  and  Visa  accepted* 

XYBEK  • P.O.Box  4925  • Stanford,  CA  94305 

Telephone:  (408)  296-8188 

flGBQOOQflOgODOOgOgOOOOQOg«» 

CIRCLE  INQUIRY  NO.  68 

16K  STATIC  RAM' 

THE  WAY  YOU  LIKE  IT 

Assembled  and  tested $595 

Guaranteed  tor  one  full  year 

T6K kit  . . „ ...*•* $525 

SK kit  $295 

Kit  with  a!  I but  2 1 1 4 memories  ♦ . $88 

BIANK  BOARD-., ---.$35 

COMPARE  THESE  FEATURES: 

* S-tUO  BUS  CQMMTABLF 

* COMPLETELY  STATIC  WITH  NO  CLOCKED  CHIP-SELECT  OR  REFRESH 

* WILL  RUN  ON  l-m  SYSTEMS  AT  4 Mhz  WITH  NO  WAIT  STATES 

* WILL  RUN  ON  ALPHA  MICROSYSTEMS  AM-IOO  AND  ON  DMA  SYSTEMS 

* USES  2114  MEMORIFS-AN  INDUSTRY  STANDARD 

* HAS  INDIVIDUALLY  ADDRESSABLE  4K  BLOCKS  OF  MEMORY 

* SOFTWARE  WRITE  PROTECTION  IN  4K  BLOCKS 

* PACING  OR  BANK  SELECT  FEATURE  FOR  MEMORY  EXPANSION  AND  LOW 
SOFTWARE  OVERHEAD  TIMESHARING  SYSTEMS 

* COMPLETELY  BUFFERED  ADDRESS  AND  DATA  l INES 

* SINGLE  8 VOLT  ROWER  SUPPLY 

* HIGH  QUALITY,  LOW  PROFILE  SOCKETS  FOR  ALL  ID’S 

* SOLDER  MASKED  PC.  BOARD  AND  SCREENED  PARTS  PLACEMENT  LEGEND 
FOR  EASE  OF  CONSTRUCTION  AND  DEPENDABILITY 


S-1 00  BUS  TERMI N ATIN.G  BOARD 

Absorb*  noise,  overt  hoot.  ring  inf?,  wfletiport,, 

S-1 00  EXTENDER  BOARD 

With  Jumper*  in  power  supply  I into  fprtufreni  measurements.  Low  profile 
so  card  can  remain  m the  machine  vViih  cover  on.  Wide  edge  connector. 


$25 

$16 


PRICED  SHOWN  INCLUDE  U.S,  SHIPPING.  WE  ACCEPT  VISA..  MASTER  CHARGE. 
CASHIERS  CHECK,  M G).  ALLOW  TIME  FOR  PERSONAL  CHECKS  TO  CLEAR  G O D 
ORDERS  ADD  SI  UTAH  RESIDENTS  ADD  4 v**fc  TAX. 

Digital  Micro  Svsteiyis 

BOX  1212,  OREM,  UTAH  84057 
^ (801)  224-2102 ^ 


Vectored  from  Page  33 

Device  A (Figure  2)  is  a sensing  device.  It  takes  two  in- 
puts, x and  z,  and  output  w , which  is  the  difference  be- 
tween x and  z.  The  result  is  then  read  at  y+  Next,  y is  fed 
back  to  the  device  as  z and  the  process  is  repeated.  This 
is  a simple  feedback  control  loop. 


Let’s  add  an  additional  gain,  H (Figure  3).  We  now  have 
the  following  relationships: 


z = Hy  w - x-z  y = Gw 

These  are  simultaneous  equations  so  we  can  eliminate  the 
variables  x and  z.  This  is  done  in  the  following  manner: 

1.  w = x-Hy 

2.  y = G(x-Hy) 
therefore  y - Gx-GHy 

3.  Gx  = y + GHy 

4.  Gx  = y(1  + GH) 

G 

or  y x 

1+GH 


This,  then,  is  the  fundamental  equation  for  a robot.  If  we 
define  system  gain  as 


y 

sG  = — , then: 
x 

G 

sG  = 

1 +GH 

Remember,  gain  is  always  equal  to  output  divided  by 
input. 

System  gain  is  such  an  interesting  subject  that  iarge 
portions  of  books  have  been  written  about  it.  We  will  get 
into  how  it  works  and  how  it  can  be  utilized  by  a robot 
next  month.D 
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INTERTEC’s 


TUBE 


VIDEO  DISPLAY  TERMINAL 


Something  for  Nothing! 


Intertec's  neuv  INTERTUBE™  video  ter- 
minal is  really  something?  But  most  amazing 
is  that  it  costs  you  almost  nothing!  The 
INTERTUBE's  $784*  price  tag  combined 
with  our  innovative  microprocessor  design 
sets  new  standards  in  the  CRT  industry* 

The  new  INTERTUBE  obsoletes  dumb  ter- 
minals and  out  performs  the  smart  ones* 
Every  INTER  TUBE  boasts  such  features  as 
a full  24  line  by  80  character  display,  128 
upper  and  lower  case  ASCII  characters,  re- 
verse video,  complete  cursor  addressing  and 
control,  a 14  key  numeric  key  pad,  16  pro- 
grammable function  keys,  blinking,  a self- 
test mode,  protected  fields  and  much,  much 
more. 

The  new  INTERTUBE  video  terminal  from 
Intertec  represents  the  latest  advances  in 
microprocessor  technology.  Speed,  silence 
and  flexibility,  coupled  with  the  many  oper- 
ator-oriented features  of  the  INTERTUBE 
serve  to  boost  the  efficiency  of  both  soft- 
ware and  programmers. 


Our  combination  of  price  and  performance 
gives  a true  advantage  to  a broad  cross-sec- 
tion of  users  in  the  computer  industry. 
Whether  your  requirement  is  the  most  so- 
phisticated data  entry  application  or  a sim- 
ple inquiry/response  environment,  the 
INTERTUBE  is  the  best  value  for  your  ter- 
minal dollar. 

The  INTERTUBE  offers  a variety  of  inter- 
faces including  RS-232C  and  20MA  cur- 
rent loop.  Better  yet,  the  INTERTUBE 
interfaces  beautifully  with  the  user.  Pains- 
taking human  engineering  assures  you  of 
many  hours  of  enjoyable  operation  without 
operator  fatigue.  INTERTUBE's  high  res- 
olution CRT  monitor  provides  the  sharpest 
possible  display  image.  And  our  special 
Accu-Dot  ™ focusing  technique  produces 
ultra  clear  characters  on.  a non-glare  screen. 

Our  INTERTUBE  not  only  offers  unparal- 
leled price  and  performance  but  is  also 
backed  by  Intertec's  nationwide  factory 
trained  service  network  providing  over  250 
locat  dealer  and  service  center  outlets. 


There  are  lots  of  video  terminals  on  the  mar- 
ket today  but  only  the  INTERTUBE  de- 
livers significantly  better  performance  for 
such  an  incredibly  low  price.  So  before  you 
buy  one  of  those  dumb  terminals  or  one  of 
those  other  smarter  ones,  you  owe  it  to 
yourself  to  sit  down  in  front  of  an 
INTERTUBE,  While  we  admit  our  motives 
for  recommending  that  you  try  the 
INTERTUBE  are  purely  selfish,  it's  the  only 
true  way  to  appreciate  the  design  features 
and  price  advantage  of  our  new  terminal. 
Mere  words  just  can't  do  justice  to  the 
INTERTUBE,  Contact  your  focal  dealer  to- 
day and  discover  just  how  smart  you'll  be 
when  you  spend  only  $784  for  your  new 
INTERTUBE. 

For  the  name  and  address  of  your  nearest 
dealer,  contact  us  at  one  of  the  numbers 
below.  It's  the  only  smart  thing  to  do, 

*$784  is  INTERTUBE's  "Quantity  One- 
Immediate  Delivery"  price.  Dealer  in- 
quiries are  invited. 


INTERTEC  DATA  SYSTEMS 


Corporate  Headquarters 

uSSl  Interstate  85  South 
Charlotte.  North  Carolina  28208 
704/377  0300 


Eastern  Regional  Marketing 

1 9530  Cfub  House  Road 
Gaithersburg.  Maryland  20750 
301/948  2400 


Western  Regional  Marketing 

17952  Sky  Park  Blvd 
Irvine.  California  92714 
714/957-0300 


CIRCLE  INQUIRY  NO*  31 


2708/2716  EPROM 
MEMORY  BOARD 

* S-100  BUS 

* 1-32  KBYTES  USING  EITHER  2708  OR  2716  EPROMS 

* HIGH/LOW  LIMIT  ADDRESS  RANGE  SELECTION 

* MEMORY  BANK  SELECT  OPTION 

* SOL TJ| COMPATIBLE  MEMORY  DISABLE 

* SELECTABLE  WAIT  STATES 

* FULLY  BUFFERED  INPUTS  AND  OUTPUTS 

* DOUBLE  SOLDER  MASK 

* SILK  SCREENED  PARTS  LAYOUT 

* COMPLETE  DOCUMENTATION 

$30.  BARE 

$100.  KIT  {LESS  EPROMS) 

TESTED  AND  ASSEMBLED  $130. 
(LESS  EPROMS) 

DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNTS  AVAILABLE 

W7T7C  trie.  WAMECO  INC.  3107  LANEVIEW  DRIVE  SAN  JOSE  CA  9S132 

TM 
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See  The 
Latest ! 

TEI  will  be  showins  our  complete  new 
line  of  microcomputer  mainframes  and 

systems  at 

‘78  NATIONAL  COMPUTER  CONFERENCE 
Disneyland  Hotel  — Anaheim  CA 
June  5-8,  Booths  48-49 


iPKiAl  SYiTi Ml  GROUP  MICROCOMPUTER  JtSIe* 

. CMC  MARKETING  CORP 

5601  Bintliff  Suite  515  ■ Houston  Texas  77036 

(713)  783-8880 
National  distributors  for  TEI  Products 


By  Elliott  MacLennan 

Attorney-at-Law 

Stephen  Murtha 


SUBCHAPTER  C CORPORATIONS 
Tax  Slasher  and  Workhorse,  Part  II 

Last  month  we  discussed  the  rudimentary  legai  and 
tax  structure  for  the  Subchapter  C corporation,  in  this 
article,  we  will  discuss  some  of  the  tactical  tax  footwork 
that  makes  this  “workhorse”  of  the  various  corporate 
entities  the  unique  form  of  business  that  it  is. 
CANDIDACY  FOR  SUBCHAPTER  C: 

The  Subchapter  C corporation  is  taxed  at  a uniform 
rate  with  a maximum  corporate  tax  of  48  percent.  Indivi- 
duals, sole  proprietors,  partners,  coowners,  and  Sub- 
chapter S shareholders  are  taxed  at  the  graduated  rate 
of  14  percent  to  70  percent.  Whether  or  not  your  busi- 
ness is  a candidate  for  a Subchapter  C corporation;  that 
is  to  say,  is  it  profitable  to  become  a Sub  C,  in  that  your 
business  will  actually  save  hard  tax  dollars,  cannot  be 
determined  by  a formula  or  by  a stated  dollar  amount  of 
income  per  principal  in  the  corporation.  If  your  business 
has  a gross  income  of  $200,000  in  one  year,  and  it  has 
expenses  including  salaries  of  $200,000,  incorporation 
info  a Subchapter  C will  not  help  tax  wise.  The  same 
holds  true  were  the  figures  $10,000,000. 

Whereas,  if  your  firm's  gross  income  is  $200,000  and 
it  spends  $160,000,  a tax  savings  will  result.  Why  the  dif- 
ference? Where  after  the  payment  of  business  expenses, 
including  salaries,  a profit  is  left  over  (retained  earn- 
ings), and  where  the  owners  (shareholders)  of  the  busi- 
ness are  in  a higher  personal  tax  bracket  on  the  gradu- 
ated scale  than  the  corporation  is  on  its  uniform  scale, 
then  a tax  savings  results. 

Tax  Saving  Example: 

For  example,  if  the  sole  owner  of  a Subchapter  C cor- 
poration (it  only  takes  one  person  to  incorporate  in  Cali- 
fornia) is  in  a personal  tax  bracket  of  50  percent  and  his 
corporation,  after  paying  his  salary,  also  pays  out  to  him 
the  $40,000  in  profits,  he  will  be  taxed  a minimum  of 
$20,000  on  that  $40,000,  and  a maximum  of  $28,000  (70 
percent  maximum  tax  on  dividend  distribution  from  a 
corporation),  $20,000  or  $12,000  will  be  left. 

If  the  owner  retains  this  profit  in  the  corporation,  he 
will  pay  $8,300  for  a substantial  net  hard  tax  dollar  sav- 
ing as  compared  with  paying  the  profit  out  as  a dividend 
noted  above. 

The  fly  in  the  ointment  is  that  if  the  owner  leaves  this 
profit  in  the  corporation,  he  cannot  have  it  at  his  per- 
sonal disposal.  The  $40,000  in  profit  is  now  $31,700.  The 
owner  can  use  this  profit  to  make  a down  payment  on 
the  purchase  of  a business  asset.  If  he  does  not  have 
the  corporation  purchase  the  asset,  his  down  payment 
wouid  only  be  $20,000  or,  worse  yet,  $12,000.  Pius,  more 
of  each  dollar  paid  by  the  corporation  goes  toward  pay- 
ing off  the  newly  acquired  asset,  rather  than  going  into 
the  LLS.  Treasury,  than  if  the  owner  had  bought  the 
asset  in  any  form  other  than  a Subchapter  C corporation. 

Additionally,  the  depreciation  and  investment  tax 
credit  will  serve  to  reduce  corporate  income  even  more, 
making  less  tax  to  pay.  Plus,  the  owner  can  elect  an  ac- 
celerated depreciation  schedule  to  get  his  write-off  in 
the  early  years  of  the  useful  life  of  the  asset.  Caution: 
Although  accelerated  depreciation  can  greatly  enhance 
quick  write-off  of  an  asset,  it  is  not  without  pitfalls; 
therefore,  the  reader,  like  the  hypothetical  owner, 
should  seek  competent  tax  advice  before  so  electing 
depreciation  acceleration. 
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SELECTERAfl  system  9710 

TheSELECTRIC  II*  Printer 

you  can  TRUST 


BECAUSE  ■ ■ ■ It’s  brand  new, 

ami  fully  assembled  and  tested. 

BECAUSE..  . After  extensive  engineering  design  and  testing  by  Micro 
Computer  Devices,  IBM  Corporation  has  approved  the  SELECTERM  for  use  with 
your  microcomputer,  and  provides  you  with  their  factory  warranty  and  yearly 
service  agreement  for  the  typewriter.  In  addition,  the  electronics  conversion 
portion  is  fully  warranteed  by  Micro  Computer  Devices. 


BECAUSE . . 1 You  can  connect  the  SELECTERM  to  your  computer  within 
minutes  of  taking  it  out  of  the  carton. 

IT’S  THAT  EASY!  AND  THAT  RELIABLE! 


FEATURES 

■ Complete  ASCII  character  set 
in  supplied  element* 

* Full  upper,  lower  ease  alpha- 
numeric characters. 

■ Tab  Command,  Index  (verti- 
cal tab),  Backspace,  Bell -all 
under  computer  control. 

■ Parallel  Interface,  standard. 

ALL  ELECTRONICS  INCLUDED 

■ Power  supply,  electronics  and 
cable  sets  included  to  permit 
immediate  connection  to  the 
parallel  port  of  any  computer, 
at  standard  TTL  level. 

SOFTWARE 

■ All  necessary  conversion  soft- 
ware  in  PROM  to  handle 
ASCII  input,  directly. 


PRINTER  or  TYPEWRITER 

■ May  be  used  as  a standard 
typewriter  when  not  in  use 
with  your  computer. 

OPTIONS 

■ Dual  Piteh,  Si  25 

■ Correction  Feature,  Si 25 

■ Tractor  Feed  Platen,  S250 

m Noise  Reduction  Feature,  S50 


PRICE  and  DELIVERY 

m Assembled  and  tested,  $1750 

■ Available  ONLY  from  author- 
ized dealers, 

■ Delivery  1 to  2 weeks  from 
receipt  of  order, 

■ OEM  delivery  in  quantity  within 
30  days. 


AVAILABLE  SOON 

■ RS-2  32  Interface 


micro 

computer 

devices 

inc. 

960  E.  Orangethorpe,  Bldg,  F 
Anaheim,  California  92601 
Telephone  (714)  992  2270 


* Registered  trademark  of  TBM  Corporation 


'Trmorators  to  the  Microcomputer  Industry" 
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X-Y  PLOTTERS 


A SYLVANHILLS  PLOTTERS  ARE  FOR  YOU 

A 


Complattly  oiismbled  X-Y  mvchontim^  inl»rh(0. 
You  add  drawing  surface,  24V  supply  & computer. 
Resolution  is  ,01  inch.  Rugged  ana  reliable, 

11x17  inch  size: $735 

0 FT-1  Plotter  Console. S95 

17x22  inch  size  SH50 

0 FT'Z  Plotter  Console,,.. $1 1 E 

Owners  m a rwa  I ( R ef u nded  wi  Ih  purchase) $5 

- SOFTWARE  NOW  available  Ml 

CompleLti  brochiFW available  f wan  request 

— J g>i}huutljiUfi  Caiumitnni,  hu . 

Box  646  * Pittsburg,  Kansas  66762  • 316  231  4440 


CIRCLE  INQUIRY  NO.  54 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

k 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 


Moreover,  since  this  asset  is  a new  purchase,  and  if  it 
has  a useful  life  of  six  years  or  more,  the  owner  can  take 
an  additional  special  “first-year depreciation  allowance” 
of  up  to  $2,000,  in  addition  to  the  investment  tax  credits, 
and  straight-line  or  accelerated  depreciation.  Caution: 
Do  not  buy  the  asset  on  which  you  plan  to  take  first-year 
depreciation  from  a blood  relative. 

It  may  seem  a bit  unfair  to  you,  the  reader,  to  state 
succinctly  that  the  chief  reason  why  the  Sub  C saves  tax 
dollars  on  the  basis  of  this  one  example,  as  opposed  to 
providing  you  several  examples  and  let  you  derive  the 
simple  answer  yourself,  but  since  we  are  talking  about 
dollars  and  not  puzzles,  I will  state  the  reason:  The  Sub 
C is  a timing  device.  It  allows  its  shareholder-owners  to 
time  the  receipt  of  personal  income  to  themselves  in  a 
way  no  other  business  form  can  do.  Again,  where  the 
corporation  is  in  a lower  bracket  than  the  shareholder- 
owner,  it  is  advantageous  tax  wise  to  retain  the  profits 
and  purchase  business  assets  where  the  desire  is  to  ac- 
quire more  equipment,  expand,  or  to  time  the  distribu- 
tion of  profit  when  the  owner  is  in  a lower  personal  tax 
bracket;  or  to  invest  the  profit,  ora  portion  of  it,  into  one 
of  the  unique  pension  and  profit  sharing  plans  available 
only  to  a corporation. 

The  superimposition  of  other  tax  election  planning 
devices,  straight-line  or  accelerated  depreciation  forex- 
ample,  on  top  of  the  basic  Sub  C timing  device,  presents 
a synergistic  approach  to  lowering  taxes. 

The  Sub  C can  also  be  used  as  an  excellent  income 
splitting  device  to  lower  taxes  without  being  subject  to 
Internal  Revenue  Service's  attack  on  grounds  of  an  anti- 
cipatory assignment  of  income.  It  works  this  way: 
Assume  a sole  proprietor  or  a partner  decides  to  “gift” 
some  of  his  income  to  his  two  children  because  he  de- 
sires to  get  some  of  his  income  out  of  his  35  percent 
bracket  into  his  children's  bracket  of  14  percent,  thus 
lowering  his  overall  tax  burden  while  directing  the  in- 
come (and  tax  savings)  into  the  same  place  it  went  be- 
fore; his  family.  The  IRS  will  call  this  a prohibited  antici- 
patory assignment  of  income  for  tax  avoidance  pur- 
poses, and  a “tax  the  tree  that  produced  the  fruit,” 
under  a special  section  in  the  Internal  Revenue  Code 
known  as  the  "silent  policeman.”  The  sole  proprietor  or 
partner  will  definitely  pay  all  the  income  tax  on  this 
aborted  income-split,  plus,  he  may  pay  a gift  tax  to  boot. 

If  the  income  "tree”  is  a shareholder  owning  stock, 
then  the  gift  of  stock  and  the  dividends  paid  thereunder 
is  not  deemed  to  be  an  assignment  of  income,  thus 
achieving  the  desired  income  split.  Another  tax  trick  is 
to  gift  the  stock  before  substantial  capital  appreciation 
has  occurred  with  respect  to  the  stock,  so  that  the 
shareholder  and  his  spouse  can  gift  up  to  $6,000  for 
each  child,  each  year,  without  payment  of  gift  tax.  This 
is  known  in  the  tax  trade  as  "the  problem  you  hope  gets 
worse.”  Another  effect  of  the  gift  of  stock  that  rapidly 
appreciates  is  that  it  removes  the  substantial  apprecia- 
tion from  estate  and  inheritance  taxes  imposed  upon  the 
death  of  a shareholder  or  his  spouse.  And  lastly  on  this 
subject,  either  gift  non-voting  stock  to  the  children,  or 
voting  stock  held  in  a voting  pool,  or  a trust  arrangement 
with  you-know-who  in  control  of  how  the  vote  is  cast. 

In  the  next  article,  we  will  explore  the  tax  fringe  bene- 
fits available  to  a Subchapter  C corporation,  and  also 
mitigating  the  effect  of  business  failure  by  a unique  cor- 
porate tax  device. 

The  Subchapter  C corporation  can  be  used,  because 
of  its  unique  timing  features,  as  an  income  averaging 
device  to  filter  out  wild  fluctuations  in  income  (income 
"spikes”).  The  standard  "income  averaging”  provisions 
can  only  filter  out  little  ripples.  The  effect  is  to  flatten 
out  income  where  it  is  distributed  to  shareholder- 
owners,  to  avoid  the  graduated,  regressive  14  percent  to 
70  percent  income  tax  scale. □ 
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modem  / 'mo  • dam  / [modulator 
+ demodulator]  n - s : a device  for 
transmission  of  digital  information 
via  an  analog  channel  such  as  a tele- 
phone circuit. 


hose  of  us  who  live  on  the  North  American  continent 
are  blessed  with  an  incredible  non-natural  resource 
consisting  of  a gigantic  web  of  tiny  copper  wires  linking 
virtually  all  of  our  homes  and  businesses  together  into 
the  greatest  telecommunications  network  in  history. 

The  Bell  System  and  over  1600  independent 
telephone  companies  have  been  stringing  wires 
and  microwaves  nearly  everywhere  for  up  to 
100  years.  Now,  the  80-103A  Data 
Communications  Adapter  brings 
this  amazing  network  to 
S-100  Micro 
Computers. 


The 

80-1 03A  Data 
Communications 
Adapter  is  more  than 
just  a modem.  It  is  a complete 
data  communications  sub-system 
combining  on  a single  S-100  board 
functions  which  formerly  required  a 
modem,  an  automatic  calling  unit,  and  serial 
and  parallel  interfaces.  This  fully  programmable 
unit  gives  you  flexibility  never  before  available  at  such 
a low  cost.  Fully  assembled,  tested,  and  burned  in  with 
full  documentation  and  our  standard  90  day  warranty,  the 
80-103A  is  available  at  retail  computer  stores  across  the  country 

for  only  279.95 


D.C.  Hayes  Associates  Inc. 

P.O.  BOX  9884  • ATLANTA,  GA.  30319  * (404)  231-0574 

Distributed  in  Canada  by  TRfNTRGNICS  UM1TED,  Toronto 
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. . . FROM  THE 
FOUNTAINHEAD 

* < By  Adam  Osborne 
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It  is  time  for  another  product  up- 
date, since  there  has  been  an  ava- 
lanche of  new  product  announce- 
ments from  microprocessor  manu- 
facturers. 

Intel  has  now  made  public  some 
details  of  the  8086;  the  most  inter- 
esting aspect  of  this  microproces- 
sor, from  the  hobbyist’s  viewpoint, 
is  the  fact  that  it  will  execute  8080A 
programs  without  modification.  This 
will  make  the  8086  far  more  interest- 
ing to  the  hobby  market,  since  it 
does  not  require  software  to  be  re- 
generated from  scratch.  The  8086  is 
supposed  to  have  a computing  cap- 
acity that  is  ten  times  that  of  the 
8080A;  however,  a great  deal  of  this 
extra  computing  capacity  derives 
from  its  enhanced  instruction  set.  If 
you  are  going  to  execute  existing 
8080A  programs  on  the  8086,  you 
may  double  your  throughput  — but 
that  is  not  to  be  sneezed  at.  How- 
ever attractive  all  of  this  sounds, 
there  will  be  no  8086’s  on  the  market 
for  at  least  another  six  months, 
which  means  that  you  will  not  see 
any  available  for  hobbyists’  use  until 
the  middle  of  1979.  Nevertheless, 
you  should  keep  a sharp  eye  out  for 
the  8086  developments,  since  the 
8086  will  let  you  use  what  you  now 
have  (providing  you  have  an  8080A- 
based  system)  while  simultaneously 
developing  new  products  for  the 
future. 

Fairchild  is  now  manufacturing 
9440  Central  Processing  Units  with 
excellent  yields.  The  9440  is  a micro- 
processor that  executes  the  Data 
General  Nova  1200  instruction  set. 
Fairchild  will  probably  have  S100- 
compatible  9440-based  CPU  and 
memory  combinations  available  by 
the  middle  of  this  year.  For  those  of 
you  who  need  a lot  more  Central  Pro- 
cessing Unit  performance,  this  may 
be  the  way  to  go.  But  one  word  of 
caution:  Data  General,  which  manu- 
factures the  Nova  line  of  minicom- 
puters, is  very  unhappy  with  Fair- 
child  for  building  the  9440.  Data 
General  sees  the  9440  cutting  heavily 
into  the  Data  General  customer  base, 
doing  so  by  executing  programs  that 
run  on  any  Nova  1200  minicomputer. 
Data  General  themselves  wrote  at 
least  part  of  the  software  running  on 
most  Nova  1200  minicomputers,  and 
they  do  not  want  Data  General’s  own 
software  efforts  to  help  Fairchild 
take  away  Data  General  markets. 
Data  General  can  be  expected  to 
look  very  closely  at  all  software  be- 
ing run  on  9440-based  microcompu- 
ter systems.  Any  software  that  can 
be  shown  to  come  from  Data  Gener- 
al itself  is  likely  to  have  significant 
legal  consequences.  So  be  careful. 

Data  General’s  own  MicroNova 
system  has  an  instruction  set  which 


differs  in  small  ways  from  other  Nova 
instruction  sets.  Data  General  has 
been  marketing  its  MicroNova  sys- 
tem through  selected  stores,  but  the 
chip  itself  has  not  been  advertised 
or  promoted  widely. 

We  still  do  not  know  when  Zilog 
will  have  the  Z8000  on  the  market. 
No  announcements  have  been  made 
about  this  product,  so  we  must  dis- 
count it,  at  least  in  the  personal 
computing  market,  for  the  rest  of 
1978. 

It  would  appear  as  though  Texas 
Instruments  is  going  to  make  its  big 
push  during  1978  with  the  9440.  This 
is  a one-chip  version  of  the  TMS- 
9900,  containing  2048  bytes  of  eras- 
able, programmable  read-only  mem- 
ory for  data  storage.  This  product  is 
not  particularly  interesting  to  per- 
sonal computing;  it  is  an  industrial 
product.  There  are  now  a number  of 
support  devices  available  for  the 
TMS9900,  including  the  TMS9901 
programmable  system  interface,  the 
TMS9902  asynchronous  communi- 
cations controller,  the  TMS9903  syn- 
chronous communications  control- 
ler and,  soon  to  come,  the  TMS9901 
direct  memory  access  controller.  I 
do  not  expect  Texas  Instruments  it- 
self to  make  a significant  impact  in 
the  personal  computing  market  with 
a TMS9900.  They  have  frittered  away 
their  chances  for  too  long.  Fortu- 
nately, companies  like  Technico  are 
still  around.  But  those  of  you  who 
need  a 16-bit  microprocessor  had 
better  give  Technico  a lot  of  sup- 
port. Texas  Instruments’  remarkably 
low  profile  has  not  helped  the 
TMS9900  pioneers  one  bit. 

For  those  of  you  who  are  doing  a 
lot  of  scientific  work,  the  AMD9511 
arithmetic  processor  is  now  finally 
available,  but  it  is  not  cheap.  In 
small  quantities,  I believe  this  part 
still  costs  more  than  $200.00  apiece. 
However,  for  transcendental  func- 
tions, there  is  nothing  on  the  market 
like  it.  It  brings  floating  point  arith- 
metic, logarithms,  and  trigonometric 
functions  into  the  approximate  price 
range  of  personal  computing. 

Now,  there  is  one  interesting  de- 
velopment which  may  have  a very 
significant  impact  on  personal  com- 
puting during  1979.  We  have  all  seen 
the  time,  expense  and  agony  associ- 
ated with  taking  a chip  such  as  the 
8080A  and  converting  it  into  a work- 
ing microcomputer  system  with  ade- 
quate peripherals  and  software.  The 
development  of  adequate  software, 
in  particular,  has  been  so  painful 
and  slow  that  you  will  be  excused 
for  believing  the  8080A  and  6800  are 
going  to  be  around  until  the  year 
2000,  simply  because  no  one  has  the 
fortitude  to  go  through  new  soft- 
ware development  for  a new  micro- 
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Now.  Artec  has 


8K-32Kof  static  RAM  memory.  Fully  assembled  or  in  kit  form. 


No  matter  what  your  needs,  Artec  has  a 
memory  board  for  you.  You  can  start  with  8K 
of  Tl  4044  memory  on  a 5,3"  x 10"  card  and 
work  your  way  up  to  a full  32K  in  QK 
increments.  The  access  time  is  only  250ns, 
The  memory  is  addressable  in  4 K blocks 
and  is  perfect  for  8100  and  battery  aug- 
mented systems.  The  Artec  32K  Expand- 
able Memory  has  four  regulator  positions, 
bank  select  and  plenty  of  room  for  all 
necessary  support  hardware.  It  uses  less 
than  1 amp  per  8K  of  memory  {3.9  for  32K), 
and  only  +8  volts. 

For  five  years  Artec  craftsmanship  and 
reliability  has  been  proven  in  tough  industrial 
use.  Now,  you  too  can  enjoy  breadboards 
and  memories  that  will  work  time  after  time. 
Send  for  an  Artec  board,  your  order  will  be 
sent  the  same  day  as  received. 


Kil:  Board  & Fully  Assembled  Board: 

8K  of  memory— 3285,00  SK— $310.00 

SK  add  on  ^$2  50.00  1 6K— 354 5. 00 

F ut I 32K  board— $935-00  24K— $790,00 

32K— $905,00 


G PI  00 — $20.00 

Maximum  design 
versatility  along  with 
stand ard  address 
decoding  and  buffer- 
ing for  SI  00  sys- 
tems, Boom  for  32 
uncommitted  16  pin 
IC's,  5 bus  buffer  & 
decoding  chips,  1 
DIP  address  select 
switch,  a 5 volt  reg- 
ulator and  more.  High 
quality  FR4  epoxy. 

All  holes  plated 
through.  Bellowed 
solder  circuitry. 

WW100— 520.00 

A wire  wrap  bread- 
board, similar  to  the 
GP1QG-  Allows  wire 
wrap  of  all  sizes  of 
sockets  in  any  sizes 
of  sockets  in  any  com- 
bination. An  extra 

regulator  position  for  multiple  voltage  appli- 
cations, Contact  finger  pads  arranged 
for  easy  pin  insertion. 


Buffering  Kit*-$12.65 

All  the  necessary  components  to  bootstrap 
any  Artec  board  into  your  system.  Buffering 
I/O,  DIP  switch  heat  sinks  and  every  support 
chip  you  need. 


TO  ORDER:  Use  your  Mastercharge  or 
BankAmericard.  Or  just  send  along  a money 
order.  We  can  accept  only  LLS,  currency 
Please  include  S3  handling  on  all  orders, 
California  residents  add  6.0%  sales  tax, 

FOR  MORE  INFORMATION:  For  more  in- 
formation about  these  or  any  of  Artec's  com- 
plete line  of  circuit  boards  or  for  either  indus- 
trial or  personal  use,  please  cail  or  write.  A 
catalog  will  gladly  be  sent. 


Please  send  me:  (Include  Quantity) 
__32K  GP100  WW10G 

□ I've  enclosed  a money  order, 

P Mastercharge  No.  

□ BankAmericard  No. 


Exp.  Dale 
Exp.  Date 


Name  _ 


Address 
City 


-Stale 


-Zrp_ 


CaSff.  Res. add  6%  Sates  Tax  $3.00  Handling  End. 
10%  discount  for  students  & computer  club  members. 


4RTGC  GLGCTROMC),  INC. 

605  Old  County  Rd,,San  Carlos,  CA  94070 
(415)  592-2740 
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processor.  A British  company  may 
just  change  all  of  that.  The  company 
is  called  CAP-CPP,  Inc.  Their  Ameri- 
can representative  is  John  Payne. 
His  address  is:  CAP-CPP,  Inc. 

299  California  Street 

Palo  Alto,  CA  94302 
What  CAP  has  done  is  develop  a 
complete  floppy  disk  operating  sys- 
tem which  supports  a subset  of 
COBOL  for  business  applications. 
Now,  this  in  itself  is  no  big  deal;  but, 
they  have  gone  a step  further  and 
designed  the  system  to  be  machine 
independent.  That  is  to  say,  they  on- 
ly need  to  write  a few  very  low-level 
system  programs  in  the  language  of 
a new  microprocessor  in  order  to 
convert  the  entire  system  so  that  it 
will  run  on  the  new  microprocessor. 
While  we  have  heard  claims  similar 
to  this  one  before,  we  will  watch 
with  interest  what  CAP  actually  pro- 
duces. Clearly,  if  they  can  come  up 
with  a higher  level  language  and 
operating  system  that  can  be  con- 
verted quickly  and  inexpensively  to 
run  on  any  new  microprocessor, 
then  these  guys  are  sitting  on  a gold 
mine.  And  they  may  completely 
transform  the  economics  of  new 
products  entering  the  personal  com- 
puting marketplace. 

Bryce  Ward,  who  sold  various  board 
products  under  the  name  “Associ- 
ated Electronics,”  recently  went  out 


of  business.  I received  numerous 
complaints  regarding  Associated 
Electronics  products  that  did  not 
work,  or  were  not  delivered.  I did  not 
publish  the  name  of  Bryce  Ward  or 
Associated  Electronics,  and  I 
believe  I was  right  in  my  decision. 
Bryce  Ward  is  not  a crook,  he  is  a 
very  capable  and  honest  man  who 
was  over  his  head  in  financial  mat- 
ters. As  far  as  I am  concerned,  the 
people  who  ordered  products  from 
Associated  Electronics,  paying  cash 
up-front  are  just  as  responsible  for 
the  failure  of  Associated  Electronics 
as  Bryce  Ward,  who  went  into  the 
venture  under-capitalized.  My  hope 
is  that  Associated  Electronics 
customers  stay  active  in  the  market 
— paying  for  goods  after  receiving 
them.  I hope  that  Bryce  Ward  stays 
active  designing  hardware  — in  a 
fiscally  sound  environment. 

I received  a very  important  tele- 
phone call  from  Bill  Burton,  a New 
York  area  hobbyist.  I mentioned  the 
Structured  Systems  Group,  an  Oak- 
land software  company,  in  February. 
The  Structured  Systems  Group  pro- 
vides applications  programs  written 
in  C-BASIC.  Mr.  Burton  ordered  a 
program  from  Structured  Systems 
Group,  but  received  an  object  pro- 
gram only.  The  program  worked  as 
advertised,  but  Mr.  Burton  was  un- 
happy because  he  expected  to  re- 


ceive the  source  program,  which  he 
could  modify  as  needed.  Structured 
Systems  Group  stated  that  the 
source  program  would  cost  an  addi- 
tional $100. 

In  this  matter,  I believe  Structured 
Systems  Group  is  right  and  Mr.  Bur- 
ton (probably  together  with  many 
other  hobbyists)  do  not  understand 
normal  software  sales  practices.  Un- 
less a company  specifically  adver- 
tises that  source  programs  will  be 
provided,  you  must  expect  to  receive 
object  code  only.  This  is  standard 
practice  in  the  software  industry. 

Software  houses  are  reluctant  to 
sell  source  programs,  because  this  is 
their  only  protection  against  software 
theft.  It  is,  of  course,  possible  to  re- 
create the  source  programs  from  ob- 
ject code,  but  the  task  is  hard  enough 
to  discourage  casual  thieves. 

I asked  Mr.  Burton  whether  he  had 
requested  his  money  back  from 
Structured  Systems  Group.  He  said, 
“No,  he  needed  the  programs,  it  was 
just  that  he  has  anticipated  getting 
the  source  codes.”  It  is  unreason- 
able to  expect  that  any  company  will 
modify  its  policies  based  on  unfound- 
ed customer  expectations.  I hope 
that  in  a situation  like  this,  Struc- 
tured Systems  Group  would  return 
Mr.  Burton’s  money,  if  he  asked  for  it, 
but  as  matters  stand,  I cannot  fault 
the  Structured  Systems  Group.D 


DEALER 
INQUIRIES  INVITED 


Finally,  the  one  tool  kit  designed  especially  for  home 
computers.  From  assembling  kits  to  servicing  existing 
equipment,  this  set  of  tools  is  the  most  comprehensive  of  its 
kind  on  the  market. 

This  fine  kit  includes  such  tools  as:  wire  wrapping  tool, 
snap  ring  pliers,  screwdrivers,  nutdrivers,  soldering  iron,  and 
much  more.  All  of  the  tools  are  top  quality,  manufactured  by 
such  companies  as:  Xcelite,  Weller,  Utica,  and  Proto.  The 
Compu-Kit®  is  available  with  or  without  a Triplet  310  V.O.M. 


Compu-Kit $159.00 

Compu-Kit  with  V.O.M $214.00 


Compu-Kit  Division  V.S.I.  Corporation 

P.O.  Box  20847  Dallas,  Texas  75220 
Phone:  214/358-1414 


To  order  — send  check  or  money  order,  or  charge 
to  your  Master  Charge  or  Visa  card. 

□ I’ve  enclosed  check  or  money  order  in  the 
amount  of  $ 


Account  Number  (all  digits) 

I I I I III  I I 1 f 


□ Master  Charge 
Jumt 

n 


□ Visa 


Inter  Bank  Number 


Signature 


INTRODUCING  COMPU-KIT 


For  more  information  circle  reader  service  number 
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with  a full-size,  low-cost  impact  printer. 


Until  now.  the  hobbyist  and  small  businessman  have  had  one  major  problem  in  assembling  a reasonably  priced 
microprocessor  system  with  the  capabilities  found  in  the  more  costly  computers.  It  was  impossible  to  find  a 
high-quality,  high-output  printer  for  hard  copy  needs  at  an  affordable  price. 

Peripheral  Vision  has  come  up  with  a solution. 

We  are  offering  a full-size  impact  printer  designed  for  microprocessors— and  it  comes  with  a mini  price.  Prices 
start  as  low  as  $540  for  the  printer,  interface  card  kit,  and  the  power  supply.  And  that  won’t  impact  your 
pocketbook. 

Peripheral  Vision's  printer  is  loaded  with  capabilities.  Take  a look: 

■ It's  fast— 120  characters  per  second 

■ 96  characters  per  line,  12  characters  per  inch  horizontal.  6 lines  per  inch 

■ Makes  up  to  4 copies  simultaneously 

■ 5x7  character  matrix 

■ Ribbon  has  built-in  re-inkers  for  a life  of  10,000.000  characters 

■ Paper  can  be  either  a standard  8’/!>-inch  roll,  fanfold  or  cut  page 

■ Interfaces  to  8-bit  parallel  ports  (one  input  & one  output) 

■ Compatible  with  the  S-100  bus  (use  our  optional  parallel  port  card) 

Just  remember.  Peripheral  Vision  is  committed  to  helping  you  get  along  with  your  computer.  As  an  example, 
the  printer  we  are  offering  is  high  in  quality,  low  in  cost  and  will  definitely  impact  your  system.  Other  examples 
include  Floppy  Disk  Drive  systems,  Digital  Cassette  systems,  Stand  Alone  Audio  Cassette  interfaces  and  our 
inexpensive  Keyboard. 


□ Send  me  more  information  on  how  to  impact  my  computer! 

□ OK,  here’s  my  $540,  send  a printer  kit. 

□ Here’s  $695  for  an  assembled  & tested  printer.  And  thanks! 


Name 


Company 


Address  City  State  Zip 

(BankAmericard/VlSA,  Master  Charge  or  CODs  also  welcome.) 


PO.  Box  6267/Denver.  Colorado  80206  303/777-4292 
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By  Hans  Drewitz  and  Roland  Hesse 

ANOTHER  EUROPEAN  COMPUTER  STORE 

What  do  you  call  a computer  shop  in  France?  COIW 
PUTER  BOUTIQUE™!  Just  a few  minutes  from  the 
famous  M Place  de  I'Etoile”  in  Paris,  it  offers  a wide 
range  of  products  covering  the  various  needs  of  a large, 
but  yet  undeveloped  market.  The  products  are  generally 
imported,  mainly  from  the  United  States.  "Computer 
Boutique  has  from  the  beginning  applied  a quality 
policy  that  has  led  to  the  development  of  a line  of  sys- 
tems assembled  in  France  from  various  imported  com- 
ponents,” said  Manager  Monsieur  Peuplas,  when  we 
met  him  in  his  shop.  "Among  the  most  difficult  prob- 
lems to  be  solved  during  the  first  months  by  the 
management  was  the  choice  of  reliable  suppliers  and 
equipment.  Being  so  far  away  from  Silicon  Valley  makes 
it  a challenge,  even  with  several  visits  to  key  suppliers, 
to  provide  the  kind  of  services  that  Computer  Boutique 
offers  its  customers:  Fast  delivery,  expert  maintenance 
and  consistency  in  the  products  specifications,”  he 
continued.  Computer  Boutique  delivers  and  maintains 
the  following  systems: 

■NSC  SC/MP,  Motorola  MEK  D2f  Dolphin  (a  $wiss*made 
system  for  beginners  with  a choice  of  several  micro- 
processors); 

*CB  6800:  the  full  line  of  SWTPC  products,  including 
printer  and  disk  systems; 

•CB  100:  an  SI 00,  Z80  system  plus  8K  memory,  keyboard, 
TV  display,  cassette  interface,  ail  under  one  cover; 
*CB  7700:  a continuation  of  CB  100  products.  Up  to  64K 
and  dual  diskette  (PerSci  or  DR1); 

•CB  7716:  the  Alpha  Microsystem. 

Computer  Boutique  offers  a full  range  of  services,  from 
training  classes  to  financing,  and  also  maintains  con- 
tacts with  software  houses  and  consultants  for  the  de- 
sign and  programming  of  dedicated  applications.  To  be 
a professional  organization,  in  a field  that  started  by  at- 
tracting amateurs,  is  the  objective  of  Computer  Boutique. 

With  this  experienced  team,  and  the  backing  of  Sigma- 
tronics  — a privately-held  French  company*  distributors  of 


250  nsec,  chips— $425 

{$375  intro,  price  ends  May  15) 

Z-80A  4 Mhz.  Fast — This  fully  assembled  and  tested 
16K  board  was  designed  to  operate  without  wait  states 
in  a 4 Mhz,  Z-80A  system  allowing  over-generous  time 
for  CPU  board  buffers.  It  "loafs  along"  in  slower  8080 
and  8085  systems, 

450  nsec,  chips — $375 

($325  intro,  price  ends  May  15) 

For  2 Mhz.  Systems  — Same  circuit  as  above  but 
priced  lower  because  of  less  expensive  memory  chips. 
It  is  fully  assembled,  burned-in,  tested,  guaranteed,  and 
yet  priced  lower  than  many  kits. 

Fully  Static  is  Best — Both  boards  use  the  state-of-the- 
art  Texas  Instruments  IMS  4044  which  requires  no 
complicated  and  critical  clocks  or  refresh.  The  fully 
static  memory  chip  allows  a straight-forward,  "clean" 
design  for  the  board  ensuring  DMA  compatibility.  It  uses 
a single  8 volt  power  supply  at  1.7  amps  nominal. 

Fully  S-tOO  Bus  Compatible  — Each  4K  addressa- 
ble to  any  4K  slot  and  separately  protected  by  DIP 
switches.  Jumpers  to  customize  board  to  any  known 
S-100  system. 

Commercial  Quality  Components  — First  quality 
factory  parts,  fully  socketed,  buffered,  board  masked  on 
both  sides,  silk-screened,  gold  contacts,  bus  bars  for 
lower  noise. 

Guaranteed  — Parts  and  labor  guaranteed  for  one 
full  year.  You  may  return  undamaged  board  within  ten 
days  of  receipt  for  full  refund. 

Check  your  local  computer  store  first 

Factory  Orders  — You  may  phone  for  MC,  VISA. 
Cashier  s check,  M.O.  speed  shipment  for  mail  orders. 
Personal  check  OK,  Shipped  prepaid  with  cross  country 
orders  sent  by  air.  Shipping  — Stock  to  72  hours  normal. 
We  will  confirm  order  and  give  expected  shipping  date 
for  delays  beyond  this.  Washington  residents  add  5.4% 
tax.  Spec,  sheet,  schematic,  warranty  statement  sent 
upon  request, 


Seattle  Computer  Products.  Inc. 

r-^  16611  111th  S.E.,  Renton,  Washington  98055 
(206)  255-0750 
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IF0  SOM  DISK  SYSTEMS 
\ Let  You  Make  the  Choice 


INTELLIGENT  CONTROLLER 
OP  DUMB  CONTROLLER 

INFO  2000  has  just  added  a new,  lower  cost  S-100  "dumb"  controller  disk  system  to  its  already  popular  line  of  "intel- 
ligent controller  disk  systems  for  S-100,  Digital  Group,  and  Heath  kit  I IK  microcomputers. 

All  INFO  2000  disk  systems  feature  the  incomparable  PcrSci  277  dual  diskette  drives  with  voice-coil  positioning  and 
seek  time  up  to  eight  times  faster  than  competitive  stepping-motor-type  drives.  All  INFO  2000  disk  systems  are  fully 
assembled,  rigorously  tested,  and  include  case,  power  supply,  cables,  and  software.  All  INFO  2000  disk  systems  include 
the  CP/M  Disk  Operating  System  and  support  the  complete  INFO  2000  library  of  software  for  8080,  8085,  and  Z8G- 
based  systems.  All  INFO  2000  disk  systems  include  complete  I/O  driver  software  CUSTOMIZED  for  your  specific- 
equipment  configuration  at  no  additional  cost,  assuring  you  of  a hassle-free  plug-in-and-go  installation. 

And  now,  S-100  users  can  choose  the  kind  of  controller  that  makes  the  most  sense  for  their  specific  application: 
intelligent  or  dumb. 

INTELLIGENT  CONTROLLER  DUMB  CONTROLLER 

DISK  SYSTEM  DISK  SYSTEM 


This  system  uses  the  remarkable  PerSci  1070  "'intelligent" 
controller,  which  incorporates  its  own  dedicated  8080  micro- 
processor, 4K  of  EPROM  containing  extensive  file  manage- 
ment firmware,  1 K of  RAM  buffer  memory,  and  eight-bit 
parallel  interface. 

The  "intelligent"  controller  is  actually  a single-board 
computer  dedicated  to  the  task  of  managing  the  disk 
system.  It  requires  a minimum  of  interface  logic  and 
very  little  support  software  in  the  host  computer. 

This  makes  it  exceptionally  easy  to  interface  to  almost 
any  kind  of  computer  system  or  software  system. 

INFO  2000  provides  interfacing  hardware 
( Adapter  Boards)  for  all  S-100,  Digital  Group 
and  Heath  kit  H8  microcomputers.  The  Adapter 
Boards  provide  all  necessary  interfacing  logic,  power 
regulation,  and  support  an  EPROM-resident  CP/M 
bootstrap  loader.  The  Heathkit  1 18  Adapter  Board 
replaces  the  Heath  8080  CPU  board  and  upgrades  the  UK  to  a 
Z80, 

If  you  change  to  a different  kind  of  computer  in  the 
future,  you  can  still  use  your  disk  drive  and  controller.  You 
need  only  purchase  the  appropriate  replacement  INFO  2000 
Adapter  Board. 

Prices  for  the  complete  INFO  2000  Disk  System  with 
"intelligent"  controller: 

$2,850  for  S-100  or  Digital  Group 
$2,950  for  Heathkit  H8 


This  new  system  uses  the  new  S-100  controller  board 
developed  by  INFO  2000  Corporation  especially  for  our 
own  Business  System.  The  new  "'dumb"  controller  is  sub- 
stantially less  expensive,  and  is  designed  specifically  to 
maximize  the  performance  of  the  PerSci  277  dual  diskette 
drive  when  used  in  a CP/M  software  environment. 
The  controller  is  fully  IBM  3740  compatible, 
and  provides  advanced  functions  not  often 
found  in  low-cost  units:  full  soft-sectored 

diskette  formatting,  multi-sector  reads  and 
writes,  verified  seeks,  and  complete  diagnos- 
tic capabilities. 

This  new  controller  is  FASTI  A full  verified 
disk  copy  takes  less  than  a minute.  Formatting 
a new  diskette  takes  less  than  half  a minute. 

A CP/M  re-boot  is  almost  instantaneous  (one-third 
of  a second).  There  are  no  performance  compromis- 
es. 

The  INFO  2000  controller  is  available  with  an  "I/O 
Option”.  This  adds  two  KS232  serial  ports  with  software- 
scleetabie  baud  rates,  3 8-bit  parallel  ports  (2  output,  1 in- 
put), and  sockets  for  an  additional  7K  of  2708 -type 
EPROM  (IK  is  standard).  AM  of  this  is  contained  on  the 
same  S-100  board  which  holds  the  controller,  and  the  cost 
of  the  "I/O  option"  is  $150-  far  less  than  the  cost  of  a 
comparable  serial /pa  m3  Id  interface  board  and  an  EPROM 

“ $2,450  for  INFO  2000 


S-100  DISK  SYSTEM 


SUPPORT  SOFTWARE 


INFO  2000  Disk  Systems  arc  supported  by  the  most  extensive  library  of  software  available  anywhere.  All  INFO  2000 
Disk  System  prices  include  the  Digital  Research  CP/M  Disk  Operating  System  and  an  EPROM  containing  I/O  driver 
software  customized  for  your  specific  hardware  configuration.  INFO  2000  also  offers  a choice  of  three  BASICS,  two 
FORTRANs,  three  assemblers,  two  text  editors,  a word  processing  package,  a fast  sort 
package,  and  much  more  software*  Write  or  phone  to  receive  our  brochure  with  full 
details. 


CORPORATION 

You  may  also  be  interested  in  the  INFO  2000  Business  System— a complete  data  pro-  20630  South  Loop  wood  Avenue 
cessing  system  for  small  businesses,  with  full  accounting  and  word  processing  software,  Corson, Californio 90746 
and  priced  under  ten  thousand  dollars*  {213)532-1702 
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microcomputer  equipment— Computer  Boutique  will  find 
its  place  in  the  market.  Bonne  chance,  Computer  Boutique! 

WHAT  DO  PEOPLE  DO  WITH  MICROCOMPUTER 
SYSTEMS  IN  EUROPE? 

Monsieur  Gilfes  de  la  Salle  is  a young  French  execu- 
tive  who  has  formed  and  developed  in  a very  short  time 
one  of  the  larger  “agence  immobilfer11  in  Paris.  This  is 
the  place  to  go  in  Paris  when  looking  for  an  apartment 
with  3 bedrooms,  furnished,  located  in  the  “16,  arrom 
dissemenV’  priced  between  3,000  and  4SQG0  Francs,  and 
.♦♦And  this  is  where  Monsieur  de  la  Salle’s  problems  start. 

With  his  firm's  rapid  growth  he  now  has  an  average  of 
700  locations  available  for  rent.  They  can  be  just  rooms, 
or  various  kinds  of  apartments  and  houses,  and  they  are 
spread  over  20  districts  in  Paris  and  a large  number  of 
suburbs.  They  can  be  furnished,  unfurnished,  with  tele- 
phone or  without  (telephones  are  not  readily  available  in 
Paris  and  we  know  of  stories  where  people  waited  two 
years  for  their  installation). 

With  his  growth,  he  also  had  to  increase  his  personnel 
and  now  employs  10  people  in  his  agency.  So  the  times 
when  somebody  remembered  just  the  right  piace  a cus- 
tomer was  looking  for  are  gone. 

The  information  concerning  each  location  had  to  be 
typed,  copied,  and  distributed  to  his  employees.  His 
staff  had  to  search  through  a large  pile  of  papers,  keep- 
ing in  mind  all  the  criteria  the  customer  was  looking  for, 
if  a place  was  rented,  they  would  still  have  to  inform 
nine  other  people  about  it.  Since  others  were  out  in  the 
field  as  well,  within  a short  time,  the  10  fifes  were  no 
longer  identical.  Apartments  were  rented  twice,  and 
some  apartments  were  never  offered  at  all.  The  success, 
however,  of  a renting  agency  depends  on  its  reputation 
and  fast  rental  turnover. 

This  was  the  moment  when  Monsieur  de  ta  Salle  heard 
about  microcomputers.  Today  he  has  a microcomputer 
system  installed.  The  information  concerning  the  avail- 
able apartments  is  stored  on  floppy  disks  in  one  cen- 
tralized file.  No  more  papers,  no  more  copies.  His  peo- 
ple key  in  the  criteria  of  an  apartment  a customer  is 
looking  for  and  within  seconds  they  have  the  available 
apartments  on  the  screen.  They  can  also  take  a print-out 
if  desired.  It  nothing  matches,  they  can  easily  offer  alter- 
natives, for  instance,  in  an  adjacent  district,  or  at  a 
slightly  different  price.  Once  an  apartment  is  rented  the 
file  is  immediately  updated.  The  file  also  provides  a 
base  for  statistics,  which  could  not  have  been  done 
before.  Price  comparisons,  time  of  turnover,  and  analy- 
ses by  districts  are  just  a few  examples. 

We  believe  this  is  an  application  which  could  be  of  in- 
terest for  any  renting  agency  in  larger  cities.  The  pro- 
gram is  written  in  BASIC.  For  information  call  us  in 
Paris,  825-8252  or  use  our  Telex:  REPTC  270  339  F. 

PRICES  FOR  MICROCOMPUTER  PRODUCTS 
IN  EUROPE 

One  of  the  factors  which  influences  the  buying  deci- 
sion of  a potential  microcomputer  user  is  the  price  he 
has  to  pay  for  his  equipment  in  relationship  to  the  bene- 
fits he  expects  in  return  from  the  application.  While  the 
expectations  of  the  small  businessman  or  the  hobbyist 
are,  to  a large  extent,  the  same  in  the  U S.  and  Europe, 
the  price  can  be  up  to  twice  as  high  for  the  user  in 
Europe.  What  are  the  reasons? 

Let  us  discuss  the  factors  which  determine  the  end-user 
price:  Dealer  price,  transportation  cost,  importation  cost, 
exchange  rate  considerations,  cash  flow,  computer  store 
cost,  sales  tax,  and  the  price/volume  sensitivity. 

With  the  exception  of  the  dealer  price,  all  of  these  fac- 
tors contribute  to  the  significantly  higher  price  in  Europe. 

A shipment  to  Europe  is  generally  done  air  freight, 
and  the  cost  for  the  transportation  alone  runs  between 


The  KIM  to  3-100  bus 
Interface/Motherboard 


* Combines  the  power  of  the  6502  with  the  flexibility  of 

the  3-100  bus 

* Attaches  to  any  unmodified  KIM 

* Complete  Interface  logic  and  fully  buffered  motherboard 

in  one  unit 

* On-board  regulation  of  power  for  KIM 

* Eight  slots  of  5-100  compatibility  for  additional  RAM. 

Video  and  I/O  boards,  PROM  Programmers.  Speech 
processors  . 

* Includes  all  parts,  sockets  for  ICs.  one  100  pin  connector. 

and  full  Ass  embly/Op  era  ting  documentation 


♦ Kit  $125,  Assembled  $165  ® 

♦ All  units  shipped  from  stock  « 

FORETHOUGHT  PRODUCTS 


P.O.  Box  386-E 
Coburg,  OR  97401 
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ADDRESSING 


RELIABILITY 
QUALITY 
DEPENDABILITY 


8K  STATIC  RAM 
ASSEMBLED 
S-100 


PROTECT 


ON-OOWD  SWITCH  WHITE!  PHOTECT5/UNPRQTEC7Q  *U  UK 
OH  EACH  * SLOCK  CAH  BE  PROTECTEE  WA  FRONT  FArtEL 


BUFFERING 


AU  5-1  oo  BUS  DNE5  ARE  PXUf  BUFFERED 
ONE  13-TTl  LOAD  PER  LINE 


LOW  POWER 


J1LCE  HAMS  ■ R-f£  BKflS  TyPiCAlLY  HEQUIRES  1 5 WPS 
AT  0 VOLTS  ■ J ONBOARD  5 V&T  REGULATORS 


WAIT  STATES 


Q.  1.  OR  5 WATT  STATES  HAY  HE  SELECTED 
VIA  A PLUGGABLE  JUMPER 


QUALITY 

GUARANTEE 


THE  BOARD  IS  GLASS  EPOKY  WITH  M.K  SCREEN  LEGEND. 

FULL  SOLDER  MASKS  OH  BOTH  SIDES  FLOW  SOLDERING.  GOLD  COW  ACTS 

IE  NOT  SATISFIED  RETURN  THE  UNDAMAGED  BKH5  WITHIN 
\Q  DAYS  FOR  FUU-  REFUf®  - ALSO  90  DAY  LIMITED  WARRANTY 


DELIVERY 

PHANTOM 

TESTING 


STOCK  TO  30  DATS  ■ CALL  BETWEEN  B 30  AND  TO  HESEAVE 
TOUfl  WHS  0«  FOR  MORE  INFORMATION 

Memory  disable  is  implemented  via  phantom  ipin  bt] 


COMPLETE  TESTING  NOT  ONLY  Of  ALL  MEMORY  CELLS  BUT  ALSO 

of  all  support  cmcurmv  and  options 


SPECIAL 


INTRODUCTORY 

PRICE 

ASSEMBLE /TESTED 


(714)  992-  5540 
2555  E CHAPMAN  AVE. 
SUITE  604 

FULLERTON,  CA  92651 


USOna  250  M 

$14915  $18995 

CAUFOPMJA  HESTOiNTS  ADD  fi%.  TAX 
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“A  splendid 
performance 
in  three  acts” 


AGI-I 


Known  for  its  dependability,  ease  of 
interfacing,  utility  and  affordable  price, 
the  ACT-I  enjoys  its  reputation  as  one  of 
the  most  popular  11  glass  teletypes”  on 
the  market.  If  your  computer  system 
communicates  in  serial  ASCII,  the  ACT- 1 
could  be  just  the  tool  you  need  to 
get  online. 

The  ACT* I computer  terminal 
manages  a 1034  character  display 
organized  as  16  lines  of  64  characters 
selected  from  the  standard  upper  case 
ASCII  set.  Receipt  of  more  than  64 
characters  on  a line  or  the  Line  Feed 
code  initiates  a scroll  operation. 
STANDARD  ACT-I  FEATURES  INCLUDE; 
Switch  selectable  data  rates  of:  110, 

300,  600,  1200,  2400,  4800,  9600,  and 
19200  Baud, 

Switch  selectable  UART  options:  Odd, 
even,  or  no  parity,  one  or  two  stop  bits. 
Jumper  Selectable  Interface;  RS232C, 
2GMA  current  loop  or  TTL  voltage  levels. 

* Handsome,  rugged,  lightweight 
aluminum  cabinet 

* Standalone  operation  — absolutely  no 
processor  overhead  required 

* Highly  reliable  keyboard  with  two 
key  rollover 

■ Clear  sharp  video  output  signal 
(RS170  standard)  capable  of  driving 
any  CRT  monitor 

Price  $400.  A cursor  control  / bell  op- 
tion is  available  for  $25.00. 


MICRO-TERM  INC. 

PO.  BOX  B387 
ST  LOUIS,  MO  63117 
t3l*U  6^5-3656 


ACI-n  ACT-IV 


We've  added  the  convenience  of  an 
acoustically  coupled  modem  to  the 
economy  and  performance  of  the  ACT-I 
to  create  the  ACT-H.  Designed  to  com- 
municate either  with  remote  processors 
through  its  modem,  or  with  local 
computers  via  its  RS232C  or  20MA 
current-loop  interfaces,  the  ACT- II  offers 
versatility  unheard  of  at  its  low  price. 
The  ACT- II  (without  monitor)  slips  easily 
into  an  attache  case  (4  x 14  x 11 
inches)  to  commute  with  you  between 
work  and  home. 

The  ACT- II'  s demodulator  employs 
four  stages  of  active  filtering  to 
minimize  the  bit  error  rate  of  the 
receiver.  If  you  are  eager  to  join  the 
ranks  of  those  who  sit  at  home  and  en- 
joy the  use  of  a powerful  computer 
system  across  town,  the  ACT- II  can  be 
your  “password'1. 

As  a further  convenience  feature,  the 
modulator  input  and  demodulator  out- 
put are  available  at  jacks  on  the  rear  of 
the  AGT-II  cabinet  so  that  you  may  link 
a local  serial  device  (such  as  a digital 
casette  tape  or  even  your  own  computer 
system)  to  the  remote  computer  through 
the  internal  modem. 

The  ACT- II  can  be  purchased  for 
only  $550,00 


If  you're  looking  for  a low  priced 
high  powered  terminal,  consider  these 
features  which  are  all  standard  with 
MICRO-TERM'S  ACT-IV: 

DISPLAY:  Upper  and  descending  lower 
ease  characters,  24  lines  of  80 
characters,  and  auto-scrolling, 
KEYBOARD:  Full  ASCII  with  cursor  con- 
trols and  auto-repeat  on  several  keys. 
TRANSMISSION  MODES:  Character  hy 
character  or  “page”  mode. 

SPECIAL  FUNCTIONS,  relative  and  ab- 
solute cursor  addressing,  home  up, 
erase  to  end  of  line,  erase  to  end  of 
screen,  fixed  tabs,  report  cursor  posi- 
tion, and  display  control  characters. 
EDITING:  in  PAGE  mode,  the  user  can 
insert  or  delete  characters  on  any  line 
and  insert  or  delete  lines  on  the  page. 
DATA  RATE:  300  to  19200  baud  (Switch 
selectable  on  rear) 

The  ACT-IVa  comes  in  a compact 
(briefcase  compatible)  cabinet  without 
video  monitor  for  $550. 

The  ACT-IVh  comes  complete  with  a 
12 w monitor  and  numeric  keypad  in  a 
single  enclosure  for  $800. 

Optional  available  features:  separate 
printer  port  (110-9600  baud)  $50. 


GENERAL  INFORMATION: 

All  MICRO-TERM  products  are  fully  assembled,  tested  and  guaranteed  for  90  days. 
The  entire  MICRO- TERM  product  line  is  available  from  stock  at  discriminating  com- 
puter stores  or  may  be  purchased  directly  from  the  factory.  All  prices  are  less 
monitors  (which  start  at  $130.00)  F.Q.B,  St,  Louts,  Missouri. 

VISA  and  Master  Charge  Accepted 
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10  percent  and  30  percent  of  the  value  of  the  goods, 
depending  upon  volume  and  weight. 

Importation  cost,  consisting  of  handling  charges  and 
customs  duty  into  the  European  Economic  Community 
(EEC),  add  another  seven  to  nine  percent  to  the  cost. 
Some  countries  outside  the  EEC  have  even  higher  duties, 
depending  upon  the  ultimate  use  of  the  equipment. 

The  fluctuating  exchange  rates  represent  a very  special 
and  complex  problem.  If  the  importer  is  from  a country 
which  is  weak  against  the  dollar,  his  prices  are  normally 
monitored  or  controlled  by  a government  price  control 
board,  not  allowing  him  to  follow  the  currency  fluctua- 
tion freely.  Therefore,  he  has  to  set  a price  which  is  based 
on  a forecasted  average  exchange  rate,  which  protects 
him  against  further  weakening  his  country's  currency. 

In  case  of  a tLhard-currency”  country  like  Germany, 
the  importer  is  faced  with  devaluation  of  his  stock  if  his 
country’s  currency  strengthens  further.  In  both  cases, 
the  currency  risk  will  contribute  to  higher  prices  relative 
to  daily  bank  exchange  rates.  With  the  wide  fluctuation 
of  currencies  today,  this  factor  adds  up  to  10  percent  to 
the  end-user  price. 

Sales  tax  or  added  value  tax  varies  widely  from  country 
to  country.  In  France,  the  tax  is  17.6  percent  and  in  Ger- 
many it  is  11.5  percent,  adding  another  three  to  ten  per- 
cent to  the  price  difference  between  Europe  and  the  U.S. 

Marketing  costs  of  the  computer  store  are  also  signi- 
ficantly higher,  since  he  is  dealing  in  a different 
language  environment  in  most  cases,  and  he  cannot 
take  advantage  of  general  advertisements  of  his  equip- 
ment suppliers. 

Although  cash  flow  problems  are  very  similar  in  the 
U.S.  and  Europe,  the  European  importer  ties  up  more 
money  for  the  same  equipment  for  a longer  period  of 
time.  The  time  between  the  payment  and  the  receipt  of 
goods  is  considerably  longer,  and  the  added  value  tax, 
which  in  itself  is  already  higher  than  U.S.  sates  tax,  has 
to  be  paid  at  the  time  of  importation.  Adding  ail  this  up, 
a 40  to  50  percent  higher  price  can  easily  be  explained.  □ 

WHITE  COLLAR  MICROCOMPUTER 
Vectored  from  Page  29 

increase  in  cost  as  labor  prices  certainly  continue  to  rise. 

Many  of  today’s  microcomputing  product  prices  are 
the  result  of  extremely  narrow  profit  margins.  Many  pro- 
ducts have  been  priced  by  manufacturers  with  little 
business  experience,  and  do  not  include  sufficient 
allowance  for  organizational  overhead  costs,  warranty 
support  costs,  and  adequate  distributor  and  dealer  pro- 
fit margins.  Many  products  are  the  result  of  consider- 
able personal  sacrifice  by  personnel  highly  motivated  by 
the  thrill  of  a new  business  opportunity  in  a new  field. 
As  these  people  become  more  pragmatic,  they  will  de- 
mand increased  monetary  compensation.  As  microcom- 
puting products  become  more  of  real  businesses,  profit 
margins  and  production  costs  are  sure  to  rise  to  more 
realistic  levels.  In  fact,  profit  margins  must  increase  in 
order  to  provide  the  stable  continuing  support  from 
financially  sound  vendors  that  business  computing 
users  need. 

True,  some  prices  will  drop  as  technological  improve- 
ments continue.  But  few  innnovations  likely  to  have  major 
downward  price  effects  are  now  on  the  horizon,  and  new 
ones  take  significant  time  before  reaching  the  market. 

Volume  increases  will  also  provide  a downward  influ- 
ence on  prices.  However,  the  local,  individualized  support 
necessary  as  the  basis  for  a good  small  business  micro- 
computer vendor  precludes  large  volume  operations. 
DO  BUY  WHEN  READY 

The  most  important  reason  not  to  wait  to  buy  your 
microcomputer  is  the  loss  of  benefits  to  your  business. 
Computers  can  be  a real  help.  The  longer  you  wait,  the 
more  benefits  vou  are  missing,  C J 


A CARO  CAGE  YOU  CAN  AFFORD 
This  simple  design  uses  one  piece  molded  plastic  card  guides,  heavy  aluminum 
socket  supports,  and  3 single  sided  D2  kit  or  E xorci so r®  computable  mother 
board  The  card  cage  is  available  in  5 and  11  slot  versions. 

CARO  CAGE  WITHOUT  SOCKETS 
card  guides,  socket  supports,  mother  board 
S Slot  37,95 

11  Slot  61,50 

FULLY  ASSEMBLED  CARD  CAGE  WITH  VIKING 
2VK43D/2-2  EDGE  CONNECTORS 
5 Slot  84,95 

11  Slot  157.50 

We  also  have  a growing  line  of  accessories  to  expand  the  D2  kit  into  a full 
computer  system.  Send  for  Pur  Product  Guide. 

ATTENTION  OEM:  We  can  adapt  this  design  to  most  cardcage  requirements, 
WRITE  FOR  MORE  DETAILS. 

<®  Regisierod  Traefomeik  ol  Motorola 

COMPARE  OUR  PRODUCTS  AND  PRICES  AuDfQ 
YOU  GET  MORE  FOR  YOUR  MONEY  FROM  NGMEERtNQ 

121  WISCONSIN  N.E.  AUBUOUEftQUE.  N.M,  07108  RHONE  *505)  255-6451 
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And  now.. .a  few 
well  chosen  words  from  EMM 


256  words  on  one  chip,  to  be  exact.  With  TTL  compatible 
inputs  and  outputs,  a 400  ns  maximum  access  time, 
and  needing  only  a single  +5V  power  supply  to  func- 
tion. It’s  a small  memory  system  in  one  standard  22-pin 
DIP,  with  multi-sourced  pin-out.  And  it’s  available  for 
off-the-shelf  delivery.  Now. 

Get  the  latest  word  on  the  EMM  SEMI  3539  256x8-bit 
static  RAM  from  any  EMM  SEMI  sales  office  or 
distributor.  Or  call  us  today. 

Emm  semi  inc. 

A subsidiary  of  Electronic  Memories  & Magnetics 
3883  N.28th  Ave.,  Phoenix,  A2  85017  (602)263-0202 
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Boards  DO  Something 


m 

I 


CL2400 

Real  Time  Clock 


$98— Kit 


$135— Assembled 


If  your  system  needs  to  know  what  time  it  is.  our  CL2400  is 
the  board  for  you.  The  present  time  in  hours,  minutes,  and 
seconds  is  always  available  for  input,  and  is  continuously 
updated  by  the  highly  accurate  60  Hz  power  line  frequency. 
Need  periodic  interrupts?  The  CL2400  can  do  that,  too,  at  any 
ot  6 rates.  Reference  manual  with  BASIC  and  assembly 
language  software  examples  included. 


/*  if?  r'Tirij*? 


PC3200 

Power  Control  System 


PC3232  5299— Kit 
PC3216  $189— Kit 
PC3202  $39.50— Kit 


S360— Assm, 
$240— Assm. 
$52— Assm. 


If  your  system  needs  on/off  control  of  lights,  motors, 
appliances,  etc.,  our  PC3200  System  components  are  for 
you.  Control  boards  allow  one  I/O  port  to  control  32  (PC3232) 
or  16  (PC3216)  external  Power  Control  Units,  such  as  the 
PC3202  which  controls  120  VAC  loads  to  400  Watts.  Optically 
isolated,  low  voltage,  current-limited  control  lines  are 
standard  in  this  growing  product  line. 


P.O.  Box  516 
La  Canada,  CA  91011 
(213)  790-7957 
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8700  Processor  : 6503  MPU  Wear  free  Active  Keyboard1, 

M ic  ro-Diagnost ic®  Extensive  do t ume  nta  lion , Fu  I ly  Socketed , 

Pie  bug  Monitor:  Relative  address  calculator.  Pointer  High  low. 
User  Subroutines,  Back- step  key. 

Cassette  Interface:  Load  6 Dump  by  file  # . Tape  motion 

control,  Positive  indication  of  ope  rat  km. 

Applications  systems  from  $90  (10 unit  quantity) 

Development  systems  from  $149  (single unit) 
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By  Al  Sutton 

Chairman,  Pomona  Valley  Computer  Club 


The  April  1977  issue  of  Popular  Electronics  magazine 
contained  a feature  article  on  hobby  computer  clubs.  My 
name  was  included  in  the  list  of  Southern  California 
clubs  as  coordinator  for  the  SCGS  Pomona  Valley  Chap- 
ter (I  was  the  only  member).  As  a result  of  the  article, 
telephone  calls  poured  in  from  interested  hobbyists. 
The  need  for  a club  in  this  area  was  clear,  so  an  organi- 
zational meeting  was  held  May  19,  1977.  The  club  ini- 
tially operated  as  an  unofficial  Pomona  Valley  Chapter 
of  the  SCCS,  but  recently  changed  the  name  to  Pomona 
Valley  Computer  Club  (PVCC). 

At  the  first  meeting,  we  decided  on  a very  informal 
club  structure,  and  I volunteered  to  serve  as  chairman.  A 
survey  of  the  membership  was  conducted  to  determine 
areas  of  interest  and  experience.  To  my  surprise,  we 
found  that  the  8080  was  not  the  undisputed  choice  of 
Pomona  Valley  hobbyists.  The  processors  used  by  the 
initial  membership  included  equal  numbers  of  8080's, 
6800%  and  6502%  a couple  of  6100%  a 2650;  and 
numerous  minicomputers. 

As  the  club  grows,  each  new  member  is  asked  to  fill 
out  an  information  sheet  covering  occupation,  interests, 
equipment  used,  and  several  other  categories.  These 
forms  are  maintained  in  a central  file  and  are  very  useful 
in  planning  programs  and  in  getting  members  together 
when  help  is  needed  on  hardware  or  software  problems. 

The  occupations  of  the  members  are  quite  diverse.  Al- 
though engineers  and  technicians  have  a decided  edge 
(19  members),  the  membership  includes  a pediatrician,  a 
technical  writer,  an  attorney,  a housewife,  a social  ser- 
vices officer,  and  several  programming,  system  analy- 
sis, and  EDP  professionals  who  can't  seem  to  get  enough 
of  computers  at  work.  We  are  also  fortunate  to  have  as 
members  several  high  school  and  college  students  and 
two  teachers  who  are  currently  offering  microcomputer 
courses  at  Ghaffey  College. 

Interest  categories  on  the  member  information 
sheets  are  listed  below  along  with  the  weighted  level  of 
interest  (0  to  100%)  of  the  membership  in  each  category: 


Programming  techniques 

18.3% 

Programming  languages 

16.7% 

Computer  architectures 

15.0% 

Hardware  design  & construction 

16.9% 

I/O  devices 

13.1% 

Applications 

20.0% 

The  even  spread  of  interest  in  all  of  the  categories  has 
made  program  planning  relatively  easy,  and  we  have 
good  turnouts  for  every  scheduled  program.  An  import- 
ant category  not  covered  on  the  information  sheets  is 
“business  meetings."  This  would  rate  down  around  four 
or  five  percent,  since  our  March  2 meeting  (election  of 
officers)  had  a very  small  turnout.  We  did  see  some  of 
our  more  dedicated  members,  and  managed  to  fifl  some 
important  positions.  Our  secretary/treasurer,  H.  Daniel 
Baernstein,  will  continue  as  corresponding  secretary/ 
treasurer  and  will  have  an  assist  from  our  new  recording 
secretary  and  newsletter  editor,  Dennis  Murphy.  We 
also  have  a new  librarian  and  hardware  coordinator, 
John  Vajgrt.  His  duties  will  be  to  circulate  updated 
listings  of  books  and  magazines  available  to  the  mem- 
bers, to  maintain  an  equipment  advertising  bulletin 
board,  and  to  coordinate  our  upcoming  swap  meet  (April 
16).  Our  other  new  officer  is  our  software  coordinator, 
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Dynabyte’s  new  Basic  Controller:  Check  out 
its  capabilities  and  imagine  your  applications 


The  Basic  Controller™  is  a powerful, 
versatile  and  easy  to  use  single  board 
microcomputer  system  designed  for 
control  applications, 

it  is  heavily  into  control  I/O:  relays, 
flags  and  sense  inputs.  What  makes 
controlling  these  I/Os  (and  the  external 
devices  they  control)  so  easy  is  our  ZIBL™ 
(Z-80  Industrial  Basic  Language).  It  is  a 
superset  of  N1BL,  National  Semiconduc- 
tor1 s control  BASIC,  and  was  written  by  us 
specifically  for  control  applications. 

WeVe  divided  the  control  world  into  six 
categories:  sense  inputs,  flag  outputs,  lites, 
relays,  A/Ds  and  D/As.  ZIBL  implements 
64  channels  of  each  in  such  a way  that  you 
need  not  know  anything  more  about  them 
than  their  names. 

In  ZIBL  it  is  valid  to  say: 

100  IF  TIME  - 053010  AND  SENSE 
{ IS)  = 0 TURNON  RELAY  5 
Simple,  isn't  it! 

Some  but  not  all  of  the  Basic 
Controller's  mouth  watering  features 


include: 

* File  structures  that  allow  multiple 
programs  written  in  ZIBL  to  reside 
concurrently  in  RAM.  Each  program  may 
be  individually  LOADed,  RENAMEd,  or 
RUN.  Any  program  may  access  another 
program  as  though  it  were  a subroutine, 
while  still  retaining  its  own  line  numbers 
and  variables. 

* Complete  communication  versatility. 
LISTing,  PRJNTing  and  INPUTing  may  be 
done  to  or  from  any  serial  or  parallel  I/O 
channel  or  the  self-contained  CRT  I/O. 

* Single  key  SAVE  or  LOAD  to  and 


triple  precision  integer  arithmetic,  plus  the 
usual  statements. 

* Onboard:  Z-80  MPU,  32  flags,  32 
sense,  8 relays,  8 lites,  2 serial,  1 parallel, 
cassette  I/O,  64x16  video,  keyboard  port, 
two  2716  sockets  with  programming 
capability,  up  to  16k  on-board  RAM,  up  to 
48k  off-board  RAM,  real  time  dock, 
vectored  interrupts,  Lite  Port  on  board,  a 
kitchen  sink,  and  an  Expansion  Bus, 

$750  assembled,  tested,  warranted  1 
year.  You  add  power  supply,  keyboard  and 
monitor.  Available  now  — see  your 
computer  retailer. 


from  cassette. 

* Single  key  SAVE  to  EPROM,  No  worry 
about  PROM  addressing  or  programming 
routines,  it  is  handled  by  ZIBL  — 
automatically  — even  if  there  are  other 
programs  already  in  PROM. 

* ZIBL  in  ROM:  TURNON,  TURNOFF, 
DELAY,  TIME,  REM,  IF  THEN,  DO  UNTIL, 
GOTO,  GOSUB,  @(exp),  TRACE  MODE, 
LINK,  READ,  DATA,  DIR,  RND(x,y),  strings, 

CIRCLE  INQUIRY  NO.  18 


ERASE  EPROMS  IN  MINUTES  . . . 
Why  Wait? 


Completely 
erase  your 
EPROMS  fast  and 
efficiently ...  in  minutes! 

Two  high  intensity  systems 
provide  powerful  ultraviolet 
energy.  Designed  especially 
for  EPROM  erasing,  they’re 
the  UV  sources  recommended 
by  EPROM  manufacturers 
and  users. 


The  S-52T  is  the  fastest,  most  powerful  UV 
erasing  system.  The  UVS-54T  is  a versatile, 
economical  system.  Both  are  equipped  with  a 
stand  and  timer,  or  can  be  hand  held  for  on-the- 
spot  erasing. 


Call  your  authorized  UVP  EPROM  lamp  dealer 
today,  or  write  the  factory  for  additional  infor- 
mation. 


ULTRA-VIOLET  PRODUCTS,  INC.  □□ 

5100  Walnut  Grove  Ave.  • San  Gabriel,  CA  91778 
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16K  RAM 

FULLY  STATIC 


$450 


INTRODUCTORY 
KIT  PRICE 


10  SLOT  TABLE  TOP 
MICROCOMPUTERS 
TT -8080  KIT  $440 

SYSTEM  W/16K  & I/O 
TT-8080-S  KIT  $1050 

10-SLOT  MAIN  FRAME 
TT-10  KIT  $325 


CARD  CAGE  & 
MOTHER  BOARD 
ECT-100  KIT  $100 
CCMB-10  KIT  $75 
WITH  CONNECTORS 
& GUIDES 

ECT-100-F  KIT  $200 
CCMB-10-F  KIT  $125 


CPU’S,  MEMORY 
MOTHER  BOARDS 
PROTOTYPING  BOARDS 
EXTENDER  CARDS 
POWER  SUPPLIES 
DEALER  INQUIRIES  INVITED  SHIPPING  EXTRA 

ELECTRONIC  CONTROL  TECHNOLOGY 

FACTORY  ADDRESS  MAILING  ADDRESS 

763  Ramsey  Avenue  P.O.  Box  6 

Hillside,  NJ  07205  Union,  NJ  07083 


(201)  686-8080 


CIRCLE  INQUIRY  NO.  20 


Joe  Boyle.  He  will  compile  a list  of  all  software  available 
for  exchange  among  members,  and  will  try  to  keep  us  in- 
formed of  new  software  sources.  The  offices  of  presi- 
dent, vice-president,  and  program  chairman  have  not  yet 
been  decided,  and  we  will  try  again  at  our  April  6 
meeting,  when  we  hope  to  have  a better  turnout.  I have 
been  filling  these  three  positions  as  chairman  since  the 
club  started,  and  will  welcome  the  chance  to  relinquish 
some  of  the  responsibility. 

The  people  who  have  provided  equipment  demonstra- 
tions and  presentations  for  our  programs  deserve  spe- 
cial recognition. 

Don  Ketchum,  a member  who  teaches  at  Chaffey  Col- 
lege, provided  an  interesting  demonstration  on  his  Ap- 
ple computer  and  discussed  the  6502  architecture  and 
instruction  set. 

Roger  Embree,  another  member,  is  currently  with 
Smoke  Signal  Broadcasting.  Roger  demonstrated  the 
SSB  microfloppy  disk  system  and  software,  and  also 
gave  an  excellent  presentation  on  programming  with 
particular  emphasis  on  queuing  techniques.  Roger  is 
responsible  for  much  of  the  6800  software  coming  from 
Smoke  Signal  Broadcasting. 

The  GNAT  computer,  a complete  8080  system  with 
dual  floppy  disks,  was  demonstrated  by  Ryall  Stewart. 
The  GNAT  is  an  attractive,  versatile  machine  which 
should  serve  well  in  numerous  system  development, 
business,  text  processing,  and  general  purpose  com- 
puting applications.  Ryall  is  also  a member  of  the  club, 
and  a sales  representative  for  GNAT. 

Paul  Michelson,  another  member,  is  currently  designing 
a hush-hush  new  terminal  for  Lear  Siegler.  Paul  demon- 
strated the  super-smart  LSI  VDP-400  video  terminal  and 
discussed  the  basics  of  smart  terminal  design.  We  hope 
to  see  Paul’s  brainchild  at  a future  meeting. 

Frank  McCoy  introduced  us  to  a new  tiny  language, 
VTL-2,  which  is  now  available  for  both  6800  and  8080.  He 
also  discussed  memory  test  techniques  which  will  be 
particularly  useful  to  those  of  us  who  build  and  maintain 
our  own  hardware. 

The  intricacies  of  speech  synthesis  were  discussed  and 
demonstrated  by  D.  Lloyd  Write.  His  COMPUTALKER 
made  a big  hit,  and  his  lecture  and  slides  generated  con- 
siderable interest  in  speech  synthesis  techniques. 

An  interesting  discussion  of  the  TMS9900  processor 
architecture  and  instruction  set  was  provided  by  Bruce 
Silveria  of  Texas  Instruments.  Bruce  also  covered  the 
basics  of  bubble  memories,  which  seem  to  be  hanging 
heavily  over  the  heads  of  many  manufacturers  of  other 
mass  storage  devices.  Tl  generously  provided  a 
TMS9900  chip  as  a door  prize  for  the  meeting. 

Future  plans  for  the  club  include: 

•April  6 — Ed  Keith  of  Citrus  College  will  discuss  the 
fundamentals  of  structured  programming  and  the  use 
of  pseudo-code  (7-9  p.m.  in  the  Pomona  Public  Library). 
•April  16  — SWAP  MEET  in  the  Perkin-Elmer  parking  lot, 
2771  N.  Garey,  Pomona  (11  a.m.  to  3 p.m.). 

•May  4 — Tour  of  Ontario  Airport  traffic  control  sys- 
tem (7  p.m.).  We  will  have  our  meeting  at  the  airport. 

Meetings  of  PVCC  are  held  the  first  Tuesday  of  each 
month  from  7 to  9 p.m.  at  the  Pomona  Public  Library,  625 
S.  Garey,  Pomona,  CA.  The  annual  club  dues  ot  $2.50 
cover  the  cost  of  meeting  announcements  and  brief 
newsletters  mailed  prior  to  each  meeting. 

If  you  are  interested  in  joining  PVCC,  please  contact 
Dan  Baernstein  at  522  N.  Fern  Avenue,  Ontario,  CA 
91762.  You  may  reach  Dan  through  his  answering  ser- 
vice at  (714)  983-2723,  but  make  it  clear  that  you  are  not  a 
patient.  If  you  need  further  information  about  PVCC  or 
would  like  to  volunteer  your  services  as  a speaker, 
please  contact  Al  Sutton  at  4155  Oak  Hollow  Road, 
Claremont,  CA  91711,  (714)  593-6635.  □ 
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By  John  M.  Billing 


BACKGROUND 

Being  the  only  club  member  with  a microcomputer,  I 
was  “elected"  to  be  the  custodian  of  the  address  lists. 
The  ‘’standard’’  list  concept  proved  to  be  lacking  in 
some  areas.  When  a member  moved,  for  instance,  I had 
to  re-type  the  whole  label  into  the  file.  Since  the  club 
held  competitive  events,  some  of  which  were  open  to 
the  public,  several  lists  were  required  to  be  maintained, 
with  some  names  common  to  more  than  one  list. 

Midwest  Scientific  instruments  released  a disk-based 
version  of  Robert  Uiterwyk’s  BASIC,  called  BASIC-2C.  This 
version  supports  disk  data  files,  and  the  overlay  com- 
mands of  CHAIN  and  CALL.  CALL  is  somewhat  similar  to 
BASIC  as  COMMON  is  to  FORTRAN.  With  this,  I under- 
took to  create  a system  that  would  fill  some  of  the  voids 
I encountered  in  the  previous  list  handlers.  My  intention 
was  to  have  the  system  operate  on  files  of  up  to  1800 
labels  in  as  little  as  20K  of  core.  Since  the  interpreter  occu- 
pies about  14K  itself,  much  use  was  made  of  the  overlay 
features  to  economize  the  core.  This  system  will  run  in  as 
little  as  19K  of  contiguous  RAM  and  except-FORMLETR, 
only  uses  18K.  The  modular  concept  also  permits  expan- 
sion of  the  system  by  merely  adding  another  module 
with  little  or  no  revision  to  the  existing  programs. 
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SAMPLE  BUN 


SYSTEM  OVERVIEW 

Records  may  be  added  to  or  deleted  from  the  data 
base  and  records  already  in  the  file  may  be  revised  in 
any  way.  The  data  base  may  also  be  alphabetized,  if  de- 
sired, and  can  be  re-packed  eliminating  the  spaces  of 
the  deleted  records.  A horizontally  formatted  and  pagi- 
nated record  copy  may  be  printed.  The  labels  may  be 


printed  on  single  or  quadruple  width  label  stock.  Form 
letters  may  be  produced  utilizing  the  data  base  for  in* 
side  addresses.  Convenience  programs  are  included  for 
self  listing  all  the  modules  in  one  print  run  and  for 
creating  the  data  flies  initially. 

If  your  BASIC  does  not  support  the  CALL  function, 
don't  stop  reading  now,  because  later  on  I will  give  some 
suggestions  for  conversion. 

The  most  unique  feature  of  this  system  is  that  a list 
numbering  provision  is  made  such  that  sub-sets  of  the 
file  may  be  printed.  A single  record  (label)  may  be  assigned 
to  any  one  or  combination  of  from  one  to  twenty-four  list 
numbers!  This  means  that  counting  zero,  which  is  valld= 
there  are  16,777,216  different  combinations  of  list  num- 
bers that  a label  may  be  assigned.  Now  the  data  file  may 
contain  totally  unrelated  lists.  A label  may  be  placed  in 
limbo  simply  by  removing  any  list  number(s)  it  may  have, 
and  later,  when  the  activity  warrants,  the  label  is  again 
made  alive  by  assigning  the  appropriate  list  number(s). 
Thus,  the  user  of  this  system  is  spared  the  unnecessary 
re-typing. 

Included  in  the  system  of  program  modules  is  a provi- 
sion for  titling  the  list  numbers.  These  titles  are  used  by 
the  Lprint  record  copy"  module  to  be  printed  on  the  page 
title  line  of  each  page.  These  titles  may  be  revised  at  any 
time  and,  of  course,  are  stored  in  a data  file. 

In  addition  to  the  list  number  categorizing,  ZIP  number 
and  state  flags  are  provided  to  create  more  subsets.  If  a 
state  flag  is  set,  only  those  labels  whose  states  match 
will  be  printed  during  that  print  run.  SimilaryT  if  a ZIP  flag 
is  set,  only  those  labels  with  matching  ZIPs  will  be 
printed.  Furthermore,  the  ZIP  flag  may  consist  of  from 
one  to  all  five  of  the  ZIP  code  digits.  This  flexibility  per- 
mits lists  to  be  limited  to  a single  post  office  or  to  ex- 
tend over  several  states.  The  flags  may  be  used  in  any 
combination  including  none  and  all.  When  used  in  com- 
bination, it  functions  as  a logical  AND.  All  flags  used 
must  be  satisfied  in  order  that  the  label  be  printed. 

The  M.SJ.  disk  basic  handles  data  files  a 256-byte  sec- 
tor at  a time,  so  unless  you  are  willing  to  accept  the 
wasted  disk  space,  files  must  be  formatted  such  that 
the  record  size  is  a sub-multipie  of  256*  For  the  label  file, 
128- byte  records  was  chosen.  Each  record  consists  of 
one  numeric  and  eight  string  variables  to  facilitate  label 
editing  and  manipulating.  The  list  code  variable  is  not 
printed  with  the  label.  The  middle  initial  was  given  its 
own  variable,  so  that  the  first  name  could  be  used  alone 
in  the  form  letter  routine. 

The  form  letter  routine  uses  the  same  flag  system  as 
do  the  print  label  modules  and  further,  the  return  ad- 
dress may  be  saved  for  future  form  letter  print  runs.  If  an 
item  changes,  such  as  the  date,  only  that  item  need  be 
changed.  Of  course,  the  body  of  the  form  letter  is  saved 
and  may  be  edited  by  line  replacement  or  additions.  The 
file  for  the  body  of  the  form  letter  has  room  for  128  lines 
of  64  characters  each.  During  the  operation  of  this  mod- 
ule, the  vertical  formatting  of  the  letter  is  automatically 
handled  by  the  program,  adding  second  and  third  page 
titles  as  necessary,  If  a label  is  encountered  that  has  no 
personal  name,  the  salutation  becomes,  "Dear  Sirs/"  in- 
stead of  "Dear  (first  name)/’  Space  was  also  allocated 
for  the  signers  title,  if  desired. 

The  first  executable  line  of  each  program  module  is 
used  by  the  L1STPGMS  program  to  list  the  module.  BYE 
is  the  corresponding  RETURN  to  the  CALL  statement. 
Note  that  CALL  may  not  be  nexted. 

The  EXEC  program  Is  in  reality  just  a convenience 
calling  the  required  module  as  needed.  The  POKES  of 
lines  30  to  40  permit  commas  to  be  entered  into  string 
variables.  This  POKE  is  not  restored  because  the  sys- 
tem exists  directly  to  DOS,  If  the  user  forces  an  exit  to 
BASIC,  be  aware  of  this  POKE  and  if  modifications  to 
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the  system  are  made  using  DATA  statements,  use  the 
open  bracket  tor  the  data  separator. 

Before  a data  file  maybe  accessed,  it  must  be  OPENED, 
given  a PORT  number,  and  its  record  FIELD  must  be  de- 
fined. The  OPENFILE  Program  was  included  to  handle 
these  requirements  for  each  module  working  with  a data 
file.  The  variable  0 is  set  appropriately,  and  OPENFILE  is 
called  to  do  its  thing.  The  "ON  0 GOTO”  of  line  20  has  all 
the  combinations  needed  by  the  system,  plus  spares  for 
future  expansion. 

Ten  bytes  of  each  record  were  reserved  for  the  list 
code.  The  first  version  had  an  ASCII  string  stored  code, 
but  the  scheme  was  rejected  because  although  it  could 
service  more  list  numbers,  it  was  considered  too  slow  in 
operation.  Of  course,  a call  to  a USER  machine  code  rou- 
tine would  run  at  max  speed;  however,  i decided  to  keep 
the  system  in  “pure"  BASIC,  to  be  compatible  with  the 
greatest  number  of  readers.  This  BASIC  handles  numeric 
variables  in  BCD,  packed  two  to  the  byte.  However, 
when  transferring  to  or  from  the  disk,  it  is  in  ASCII.  The 
encode/decode  algorithm  used  works  fine  with  up  to  ten 
digits  within  BASIC  itself,  but  because  of  conversion 
round  off  errors  going  to  or  from  the  disk,  only  eight 
digits  could  be  used  reliably. 

The  alogrithm  uses  one  digit  of  the  code  for  each  three 
lists  in  a 1-2-4  code.  For  example,  if  record  number  489 
was  to  be  assigned  to  lists  one  and  three,  the  list  code 
would  be  set  to  five,  and  if  it  were  to  be  on  lists  one  and 
four,  the  code  would  be  set  to  11.  Each  digit  of  the  code 
may  have  the  range  from  zero  to  seven.  Expanding  just 
the  least  significant  digit  of  the  code  for  clarity  produces 
the  following  possibilities: 

0 Not  on  lists  1 or  2 or  3 

1 List  number  1 

2 List  number  2 

3 Lists  1 and  2 

4 List  number  3 

5 Lists  1 and  3 

6 Lists  2 and  3 

7 Lists  1 and  2 and  3 

Each  more  significant  digit  works  similarly  on  a multiple 
of  three.  As  I mentioned  before,  there  are  too  many  pos- 
sibilities to  list  all.  The  ADDLABEL  AND  CHNGDATA  pro- 
grams use  the  encode  routine,  while  the  PRNTSNGL, 
PRNTQUAD,  PRNTRCRD,  and  FORMLETR  programs  use 
the  decode  routine.  The  CHNGDATA  module  also  uses  a 
decode  and  print  list  number  scheme.  The  E(X)  array  Is 
used  as  a divisor  to  select  the  digit  to  be  decoded  and  as 
a multiplier  to  set  the  digit  to  be  encoded.  In  each  of 
these  modules,  you  will  notice  a routine  that  sets  E(0}  to 
1,  and  each  successive  element  to  ten  times  the  former. 
List  numbers  may  be  removed  by  entering  Its  negative. 
Line  390  of  ADDLABEL  is  an  example  of  the  test  for  a 
negative  entry.  The  user  should  be  warned  that  there  is 
no  check  for  a double  entry  of  the  same  list  number. 
This  was  not  implemented  for  sake  of  operating  speed. 
Double  entry  will  give  erroneous  results!  The  locations 
of  the  encode/decode  routines  are  as  follows: 


ADDLABEL 

360-470 

PRNTSNGL 

105-150 

340-610 

PRNTQUAD 

105-150 

340-610 

PRNTRCRD 

120-180 

300-510 

CHNGDATA 

800-930 

FORMLETR 

105-150 

300-610 

The  printing  of  the  list  numbers  takes  some  time,  so  I 
caused  the  terminal  to  spell  out  the  word,  “W  0 R K I N G“, 
otherwise  the  operator  may  think  the  program  has  stalled. 
The  control  character  is  sent  to  return  the  cursor  with  no 
line  feed  and  then  six  cursor  right  control  characters, 


(NOTE:  not  spaces),  to  position  the  cursor  just  before 
the  word,  llWORKIN  G".  Line  810  accomplishes  this 
for  a SWTP  1024  terminal.  For  other  terminals,  refer  to 
its  instruction  manual  for  the  correct  control  character. 
Direct  cursor  control  may  be  substituted  if  available. 
“W  O R K I N G“  is  overprinted  by  the  list  numbers  as 
they  are  decoded  or  if  no  list  number  was  assigned,  the 
string  of  spaces  of  line  825  will  wipe  it  out. 

One  of  my  goals  was  to  trap  errors  before  the  interpre- 
ter saw  them,  to  keep  control  within  the  program.  Some 
of  these  traps  are  in  lines  130-150  of  CHNGDATA. 

The  state  flag  uses  the  string  variable  T$  to  store  the 
desired  state  to  be  printed.  Lines  175,  700,  and  710  of 
PRNTSNGL  are  an  example  of  the  implementation  of 
this  flag.  If  a C/R  only  was  entered  signifying  no  state 
flag,  a zero  is  stored  in  T$,  This  is  sensed  by  line  700,  and 
if  not  zero,  T$  is  tested  for  a match  with  the  state  of  the 
label  now  under  consideration. 


Table  1.  RAM  Used  By  Each  Module 


EXEC 

15972 

ADDLABEL 

16434 

PRNTSNGL 

1684B 

PRNTQUAD 

17734 

PRNTRCRD 

17703 

CHNGDATA 

18081 

ALFABITZ 

17765 

REVUTI 

15432 

PRNTITLS 

15307 

CREATLET 

16348 

FORMLETR 

18928 

PACKFILE 

16358 

OPENFILE 

14779 

LISTPGMS 

15512 

FORMAT 

16051 

As  can  be  seen,  the  FORMLETR  program  is  the  only  one  over  1BK. 


The  ZIP  flag  works  the  same  except  it  measures  the 
length  of  the  ZIP  flag  entered  and  compares  only  these 
digits.  Lines  185, 800,  and  810  of  PRNTSNGL  shows  this 
in  action. 

The  900  line  numbers  of  PRNTSNGL  is  the  actual  print 
routine  which  includes  a test  for  blank  lines  in  the  label. 
X sets  the  total  line  spacing  for  each  label,  it  is  six  in 
this  system.  If  your  label  stock  requires  a different  num- 
ber of  lines,  an  adjustment  to  the  program  Is  necessary. 
In  line  900  of  PRNTSNGL,  set  X equal  to  the  number  of 
required  lines  minus  four.  To  change  PRNTQUAD,  add 
or  subtract  print  statements  in  lines  960  to  970,  Remem- 
ber, this  is  a four  line  label,  so  this  is  the  minimum! 

NOTE:  If  your  BASIC  does  not  support  the  CALL  func- 
tion, forget  about  the  LISTPGMS  module.  There  is  no 
practical  way  to  implement  this  without  CALL  or  its 
equivalent.  Each  module  that  calls  OPENFILE  will  have 
to  be  revised  to  include  its  own  open  file  function.  The 
system  wilt  operate  fine  without  CALL  at  a small  core 
expense.  The  system  could  have  been  written  as  one 
single  program  at  great  core  expense. 

The  alpha  search  of  CHNGDATA  is  a simple  top-down 
comparator  so  that  it  may  be  used  on  unsorted  files.  It 
runs  slow  and  was  included  so  that  a record  may  be 
found  when  a record  file  copy  had  not  yet  been  printed,  A 
record  deletion  is  accomplished  by  zeroing  C and  set- 
ting all  other  record  variables  equal  to  ASCII  spaces. 
This  is  done  in  the  1000  lines.  The  data  of  a particular 
variable  is  changed  in  the  subroutine  at  950.  B$  is  a 
holding  tank  for  the  record  element  subject  to  change 
and  if  it  is  not  to  be  changed,  X$  is  made  equal  to  B$  and 
subsequently  returned  to  the  file  unaltered. 

ALFABITZ  uses  a bubble  sort  with  a short  stop  tossed 
in,  Again,  my  motive  was  the  20K  of  core.  With  a large 
core,  more  records  could  be  sorted  for  each  disk  seek. 
The  storage  matrix  of  lines  120  and  125  could  be  enlarged 
and  the  loader  and  comparator  routines  could  be  changed 
to  suite  the  larger  core.  Notice  in  the  sample  print  out 
the  record  without  a personal  name,  floated  to  the  top 
after  the  sort.  In  this  sort  routine,  variables  N,  I,  and  J 
are  normal  scan  limiters.  FI  and  F2  are  set  to  remember 
where  the  last  swap  was  made.  The  variable  F is  the 
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swap-was-made  flag,  and  when  a pass  completes  with- 
out a swap,  the  sort  is  done.  You  can  save  much  time 
here  if  you  enter  the  records  in  some  semblance  of 
order.  Its  main  purpose  is  to  be  able  to  re-sort  the  file.  If 
the  order  is  bad  and  the  file  is  long,  it  may  be  days  be- 
fore it  finishes  the  sort. 

The  T[X]  array  of  PRNTRCRD  is  used  to  set  the  tabs 
for  the  printout  and  the  actual  tab  values  are  in  the  data 
statements,  starting  at  1 100,  of  only  one  value  per  state- 
ment. This  was  done  this  way  for  convenience  of  reset- 
ting a tab  and  not  requiring  the  entire  string  of  numbers 
to  be  retyped. 

The  L[X]  array  of  FORMLETR  handles  the  pagination 
of  the  form  letters  produced.  The  variable  I stored  in  the 
file  PGMDATA  is  the  line  count  of  the  body  of  the  form 
letter  saved  by  CREATLET  and  lines  20  to  32  set  the  L[X] 
array  accordingly.  The  letters  are  printed  by  the  lines 
starting  at  900.  The  subroutine  at  1400  prints  the  body 
lines,  1500  lines  find  the  page  bottom,  1600  lines  prints 
page  2 and/or  3 headings,  and  1300  lines  prints  the  close. 

The  rest  of  the  system’s  statements  are  fairly  straight 
forward  and  should  need  no  further  comments.  Speak- 
ing of  which,  they  were  used  sparingly  in  the  listing  again 
to  save  on  core. 


Table  2.  Variables  Used  in  Each  Module 

EXEC 

x,z 

ADDLABEL 

C,F,H,0,X,Y,Z,E(1 1),A$,C$,F$,L$,M$,S$,W$,X$.Z$ 

PRNTSNGL 

C,D,E,F,H,0,X,Z,E(11),A$,C$,F$fL$,M$,P$,S$,T$,V$,W$,XS.ZS 

PRNTQUAD 

A,B,C,D,E,F,H,X,Y,Z,E(11) 

A$,C$1F$,L$,M$.P$,S$,T$,V$,WSIX$,Z$,A$(4,4) 

PRNTRCRD 

C,D,E,F,G,H,L,0,P,Q,R,S,X,Z,E(1 1),T(1 1) 
A$,C$,F$,LS,P$,S$,T$,W$,X$,Z$. 

CHNGDATA 

C.F,H,M,N,0,X,Y,Z,E(1 1) 
A$,B$,C$,F$,L$,M$,U$,V$,W$,X$,Y$,Z$ 

ALFABITZ 

C,F,H,I,J,N,0,XIZ,F1,F2,C(2) 

CS,F$,L$,M$,S$,WS,X$,Z$ 

C$(2),F$(2),L$(2),M$(2),S$(2),W$(2),Z$(2) 

REVLITI 

0,X,Z,l$,X$ 

PRNTITLS 

o,z 

CREATLET 

l,0,X,Z,K$.XS 

FORMLETR 

C,D,E,F,H,I,K,LI0,P,T,T1,T2,X,Z,E(1 1),L(1 1) 
A$,C$IE$,F$,L$,M$,S$.W$,X$,Z$,T$(1 1) 

PACKFILE 

C,G,H,0,P,Z,C1 

A$,C$,F$,L$,M$,S$,W$,X$,Z$,T$(11) 

LISTPGMS 

x,z 

FORMAT 

D,X.Z,X$ 

OPENFILE 

C,H,l,0,Z 

AS.CS.ES.FS.GS.IS.KS.LS.MS.NS.OS.QS.RS.SS.US.VS.WS.ZS 

PROGRAM  NUMBER  1 


..  I KCN  NAME  CNF  iLt 

IT  i-l  LI  T 1 -*3 &YL 

'■«  O con-  I.  22.26.  27.  31.  *2-  4^,4.,  V» 

ofXN  ■ !».».  label:  for  UPBAILJGOTO 
‘.'PCN  I|||,  lAKL  . TOR  INT'UT 

•I".  FIELD  Hlo.LlM  t-J*  . t<=2.  2 

• 4 ir  o :<*  vvC 
mo:":  return 

•XC6  oFCN  «*.•••,  T I TLI  : T FOF<  OrDATtXGOTO  2 3 
•X*27  OFtN  *.'•*.  TITLI&T  FOR  INPUT 

• riLLr  *„••.  i*«?i 

•x»2>  if  o > i m. 

• >:•  return 

".*  :J  OFT N ■ ...FOMt'ATA  T OF  UPDATC*COTO  33 
•XO:-  OF'CN  ••  ' , PC-MJJATA  FOR  INPUT 

•X»03  FILlD  *X».M»4.  I=»3.  2.N*«16.0*«24,u4*X:.Ki*  j2.U*»64.V*»Ii. 

0034  IF  o • bVE 
LX*  35  RETURN 

0054-  ofcn  •Ao.eoovLEr  tor  uf-uatligoto  :<o 

0 0:7  OPEN  *40, BODYLET  FOR  INPUT 

•K>>2  FULL*  ■ 4»».**«4.4 

00 Y*  IF  O'l^  BYE 

*•040  RETURN 

0042  COSUD  21 

0'*44  COSUD  32 

0M44-  BYE 

n.»4x  OOSUD  22 

|'.*V»  GOTO  44 

• •<**5*  00-j.UD  22 
1 1#  i®,  4 0'30UD  31 
I lOV.  *>.nUD  37 
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REAL  TIME  CLOCK 
FOR  S-100  BUS 

if!  1 MHZ  CRYSTAL  OSCILLATOR 
if!  TWO  INDEPENDENT  INTERRUPTS 

ONE  INTERRUPT  USES  16  BIT  COUNTER 
IN  IQ  USEC  STEPS 

if!  OTHER  INTERRUPT  IS  IN  DECADE 
STEPS  FROM  100  USEC  TO  10  SEC 
if!  BOTH  SOFTWARE  PROGRAMMABLE 
if!  BOARD  CAN  BE  SELECTED  BY  128  DEVICE  CODE  PAIRS 
if:  COMPLETE  DOCUMENTATION  INCLUDES  SOFTWARE 
TO  DISPLAY  TIME  OF  DAY 
if:  DOUBLE  SIDED  SOLDER  MASK 
if:  SILK  SCREEN  PARTS  LAYOUT 

$30.  BARE  $199.  KIT 
$229.  ASSEMBLED  AND  TESTED 

DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNTS  AVAILABLE 

rwTYir/  ™ 

rr  3107  LANE  VIEW  DRIVE  SAN  JOSE  CA.  95132 

CIRCLE  INQUIRY  NO.  66 


MR  I 

QUALITY  CONTROL  TEST 

KEYBOARD  TEST  m BAUD  *$232  SERIAL  FORT 

vmnm  test  m bm'jd  current  loop 

ON  LINE  TEST  ±m  EMUD  RS232  SERIAL  PORT 


Need  Hard  Copy? 

TRY  OUR  SOFT  PRICES 
*425 

Complete  standalone  40  column  impact  dot  matrix  printer  with  a 64 
character  ASCII  set.  Includes  power  supply  casework  and  interface 
electronics  for  connection  to  a mini ■micro  processor  parallel  port 
Serial  interface  versions  lor  RS232  current  loop  applications  start  at 
S5?5  in  single  quantity 


SEND  FOR  FREE  LITERATURE 


fitvnni 


Box  221 01 

Salt  Lake  City,  Utah  64122 
(801)  3 $4-241 1 
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W5'i  DYE 
0060  OOSUD  S! 

0062  GOSl'P  36 

0064  RVE 

00 65  GC^Ut*  2? 

0067  i^OTO 

ren 

7 o i l.p  r;m  r ■ ii ; i ii  jhi.  ijfi  i vz  l. vs  r l ns , use 

7020  f!f  n IILiKL:  IN  LINE.-  .1  6 22. 
OOOU  PEN 

"ooi.i  RCn  rirtrif  ill 


0010  Fi'En  UANL  FRtdl  RCRH  Ml 
Oil 1 5 IF  Z=1  LIST  1 99  '-.:  BYE 
00 : 6 Z*24 

0020  0=1 3: CALL  OPENFILE 
0022  OCT  #30 

002 4 TOR  X=0  TO  1 Os  READ  T < X f : NE  X T X 

0025  PRINT 

0026  TR I NT  TRINfT  RECORD  COPY,  132  COLUnN*'1 
902?  PRINT 

002$  PR | NT 

0030  G=Ii:  l=B: P=B=  P=BiRsB:  5=B 

00;:5  INPUT  “LINE  SPACING".** 

0040  TF  X*=HD“  S=1 

0050  INPUT  'RECORD  NUHBERS" . X* 

0035  IF  X*-"L“  C‘B ! 

0060  IF  0*2 

0100  INPUT  "LIST  ft  "PJ» 

0103  IF  AStlJtlOO  THEN  120 

Olio  1*="  COUPLET  E FILE  L 1ST  I NO4' 

0112  POJNT  I* 

0115  GOTO  190 

0120  ElOt-l 

0122  FOR  X = 1 TO  10 

0124  EfX  l-EU-l  » -tO 

0126  NEXT  X 

0127  IF  ABC <0*1*4*  THEM  420 

0125  IF  THEM  420 

0130  X=VAL 1 Jt  J 

0132  IF  XOZ  PRINT  Z 1 "N  A X <"sGGTQ  100 

0125  SET  #20=  X 

0140  SET  #20 

0160  E*INTt  U-l  F/31 

0170  F-K-EO 

0130  E*E*l 

0190  INPUT  "STATE* , T* 

01*3  IF  ASCtT*IO0  0^1 
0200  INPUT  lrZlR"Tp* 

0203  IF  A&CrPtlOO  G— 1 
0210  INPUT  "FORT  ft*<X!POfiT=X 

0230  GET  #10 

0240  IF  LOG# 10 CM  THEN  300 
0250  PORT-  1 
0260  PRINT 

0263  INPUT  ANOTHER  LIST”. X 4 
0270  IF  LEFT*  £ Kt+llw^y*1  THEN  290 
0280  CLOSE  #10 

0231  CLOSE  #20 
02S2  CLOSE  #30 
0283  CHAIN  EXEC 
0290  SET  #10*1 
0295  GOTO  30 

0300  IF  F—0  THEN  530 

0320  C=C/E ( E 1 

0340  Da I NT ( t C ' 1 NT [ C 1 1*101 

0350  IF  D=0  THEN  230 

0360  IF  D*7  THEN  350 

0370  ON  F GOTO  4 pO, 430.300 

0400  IF  C<rr2MIHTl,jb/21  THEN  230 

0410  GOTO  550 

0420  PRINT  *1  U V A L 1 B 1 ":&OTG  1 ijO 
0450  IF  D=*l  TJ-£N  230 

0460  IF  D>3  THEN  350 

0470  IF  D*2  THEN  350 

0430  GOTO  230 
0300  IF  0^3  THEN  550 
0510  GOTO  230 

0550  IF  AGO  IT*  1 -'I  THEN  600 
0560  IP  T*  Si-  THEN  2JU 

■ i/Ti’ii  ■ ir  AY  i r--ta*0  THEN  630 

■ 1 1 ■ 21  Ft:  LET  T * £ Z * , LEN  { P * P 1 THEN  230 
i.i65m  L«LU 

0670  ||  L =6"  L = Z : PR  1 NT : PR I N 1 1 GOTO  630 
M6SO  IF  LI  4 THEN  90H 
04*0  L=3 
0691  PRINT 

og-'2  print 

0700  P-fN  t 

M720  PRINT  TA&C  K:Pi 
07  30  PRINT  IAEhITh  1 (It  It: 

0750  ir  r-o  then  770 

07fr0  PRINT  T AB t T 1 3 1 i T *L  t ST  NO.  ,r : J* s 

0770  IP  0*0  THEN  620 

07:20  PRINT  Tfl&l T ( SI  > 1 "FLAG 11 T 

0790  F4V1  NT  TAZu  t E 9>  3 * tit 

OSOU  PRINT  TAP t T < 1 0 J HP*: 

oaio  print 

0820  PRINT 

Vi-^OLj  IF  Oao  THEN  9i>J 
0910  IF  0=1  PRINT  LOS # 1 0 5 
0920  IF  0=2  R=R*|: PRINT  R 
0^30  PRINT  TA&tTton  1F*1 
0940  rn  I NT  TAIHTC’l  JiH*i 
0950  PRINT  TAB  i.  T £ 3 1 H L*  1 
0960  PRINT  TAB<  Tf  4 } H U* ; 

0970  PRINT  TAB 1 T 661  1 1 Aft: 

0980  PRINT  TABItmitCt: 

0990  PRINT  TAB1TI9} 1 SS*1 
1000  PRINT  TAB! Tf I0t> It# 

10IO  tF  S»1  PRInT!L»LyJ 

1020  GOTO  230 

HOP  DATA  6 

1 110  DATA  IS 

1120  DATA  19 

1130  DATA  21 

1 140  DATA  41 

1150  DATA  70 

1160  DATA  74 

1170  DATA  107 

1180  DATA  110 

1190  DATA  123 

1200  DATA  126 

8000  REN 

9000  REN  F-RNTRCRD  £4) 

0010  REN  MANE  PftNTSNDL  ( 2 > 

0020  IF  1= I LIST  1-9999: BYE 

0021  t»24 

0030  O^lOtCALL  OPENF ILE 
0040  STRING-  32 
0045  ElO! = 1 
0050  FOR  X=1  TO  10 
0055  EIX)=EU-1  1*10 


60  INTERFACE  AGE 


Business  Section 


MAY  1978 


The  New  Star  In  Disk  Systems 


IBM  COMPATIBILITY 


introducing  Thinker  Toys™  new  DISCUS  I™ 
standard  floppy  disk  system  for  just  $895.* 

It's  the  new  standard  of  performance  in  $-100  disk 
systems.  Because  DISCUS  i's  standard  floppy  format 
holds  4 times  the  data  per  disk  as  North  Star's  mini- 
floppy costing  $777. 

And  DISCUS™  is  twice  as  fast  as  the  North  Star. 
And  has  twice  as  many  tracks.  And  twice  as  much 
data  on  each  track. 

That's  four  times  the  performance  for  just  $118  more. 

But  that's  not  all  DISCUS  I™  is  both  $-100  and 
IBM-compatible,  Plus,  our  plug-in  5-10G  controller 
has  an  on-board  serial  I/O  port,  cache  buffer,  and 
read/write/seek  routines  In  on-board  ROM.  There's 
even  a bootstrap  loader. 

DISCUS  1™  comes  as  a completely  assembled 
system,  A Disk  Jockey  J™  controller  and  cable  set 
interface  your  S-10G  mainframe  to  the  handsome 
free-standing  Shugart  disk  drive  unit — which  comes 
complete  with  cabinet,  power  supply  and  fused 
detachable  line  cord. 

The  price  also  includes  DOS,  ATP*  assembler/ 

CIRCLE  INQUIRY  NO,  57 


editor,  patches  for  CPM,  and  Advanced  BASIC 
(available  mid-1978)  software. 

We  also  offer  CPM  ($70)  and  Micro-soft  Extended 
Disc  BASIC  ($199). 

DISCUS  I™  has  Shugart  reliability,  Morrow's 
Micro-Stuff  performance  and  Thinker  Toy™  sales 
and  service  nationwide.  It's  fully  assembled,  tested 
and  warranted  (drive  45  days,  controller  1 year). 

Don't  invest  m a floppy  that  can't  deliver  big 
performance  right  now.  Buy  DISCUS™  standard 
floppy  system  today  . . . while  our  special  $895  intro- 
ductory price  ($100  savings)*  is  still  available. 

Ask  your  local  computer  store  to  order  DISCUS  I™ 
before  July  1st.  Or  send  your  check  or  money  order 
to  THINKER  TOYS™,  1201  10th  Street,  Berkeley,  CA 
94710,  Or  call  (415)  527-7548, 10-4  pm  PST,  Add  $3.00 
handling;  California  residents  add  tax. 

Thinker 


1201  10th  Street 
Berkeley,  CA  94710 

‘Introductory  prices  until  June  30,  1978  only. 


0060  NEXT  X 
0070  SET  #30 
0030  U**CHftil32} 

0100  PRINT  “PRINT  LABELS*  'SINGLE  WIDTH" 

0105  INPUT  “LIST#  ",X* 

OHO  IF  ASCi.X*>=0  F-OlGOTQ  1 70 
0J1I  IF  ASC***)-:*^  THEN  42Q 
0111“  IF  ASC(X*)>57  THEN  42U 
0115  X*VftL<X*> 

0120  IF  K>Z  PRINT  It"M  A X 4 “i GOTO  105 
0130  EdlNTMX-l  >/3> 

0140  F=X-E*3 
0150  E^F+1 
0170  PAINT 

0175  INPUT  "STATE",  Ti 

0130  PRINT 

0185  INPUT  " Z 1R“ , P* 

0190  PRINT 

0200  INPUT  “PORT  # 41 , X 
0210  PORT-  X 
0300  GET  tlO 

0305  IF  LOCiiOCH  THEN  240 

0310  PORT®  1 

0311  PRINT 

0315  INPUT  “ANOTHER  LIST'S  X* 

0320  IF  LEFT* LX*< l J-hY“  THEN  335 

0325  CLOSE  #10* CLOSE# 30 

0330  CHAIN  EXEC 

0335  SET  #10* is  GOTO  105 

0140  If  F-0  THEN  700 

0350  C-C/ECE) 

0270  D*lNT((C-lNnC*  1*101 
0330  IF  0*0  Then  200 

0335  IF  0*7  THEN  700 

03^0  ON  F GOTO  400,500-600 
04 00  IF  D/2*tNT(B/2)  THEN  30O 
0410  GOTO  700 

0420  PRINT  "I  N V A L I D > "I  GOTO  105 

0500  IF  D«i  TitEN  300 

0510  IF  CO 5 THEN  700 

0520  IF  0*2  THEN  700 

0530  GOTO  200 

0600  IF  CO  3 THEN  700 

0610  GOTO  300 

0700  IF  ASCII* 1*0  THEN  300 

0710  IF  T*::  S*  THEN  300 

0300  IF  ASC I P*  J *0  THEN  900 

0310  if  f*::lcft*(2i-h:nlf*>>  then  auo 

o^oo  X-2 

0910  IF  ASC.tL*>"22  X = XM 
0920  IF  ASC (W* 3 -32  X-K+l 
0930  IF  ASCIAiJ-32  X*XU 

0940  IF  ASC  LL*  1032  PRINT  5 V*5  M*T  VtU.  * 

<f950  IF  RSC(W*>032  PRINT  W* 
iW_i>  IF  A'IC(A*k  . 32  PRINT  A* 

0~'70  PRINT  C*;U*rS*lVt;  7* 

f>9©0  IP  X 0 FAINT)X=S-1: GOTO  90"'' 

0990  GOTO  2C'0 
/WO  REN 

u> m , REN  |"RNT  SN&L  * J 1 

0010  REM  NAME  AODLABEL  Ul 

0020  IF  Z"1  LIST  l-9999l£YE 

0021  1*24 

■0030  13-91  CALL  OPENFILE 
0040  EtOI-1 
0050  FOR  X*1  TO  10 
0360  EIXl-EU-l  M10 
0070  next  a 
0100  GET  #30 

0110  IF  H}LGFF#10  THEN  000 

0115  IF  H-0  H-l 

0120  SET  #IG-H 

0130  CLOSE  #30 

0160  GET  *10 

0165  PRINT  LOG* 10 

0170  C-0 

0130  INPUT  "LAST  NAmE",L* 

0200  IF  ASCtL*)-0  THEN  600 
0220  INPUT  “'FIRST  WANE", Pi 
0230  INPUT  “INITIAL” 'NS 
0235  INPUT  H COMPANY " - Wt 
0240  INPUT  "ADDRESS" -A* 

0260  INPUT  "CITY" ■ C* 

0280  INPUT  "ST ATE", Si 
0300  INPUT  “ZIP".Z* 

0360  INPUT  "LIST  # " , X* 

0370  F*0 

0330  IF  ASC  £ X* ! =0  THEN  500 

0390  IF  ASCIIS  1-45  X*=MI  DU  Xl*  2>  : F=  U GOTO  40i> 
0392  IF  ASC f XS > C49  THEN  430 
0394  IF  ASC £ X#  >>57  THEN  430 
0400  X-VRL<Xi> 

Q40-5  IF  JOZ  PRINT  Z!"M  A X '"I  GOTO 
0410  Y-INTL EX-1173) 

0420  X-X-Y-3 
0430  IF  X»3  X®4 
0440  X*x*EEV} 

0450  IF  F* l X*-X 
0400  C-C  + X 
0470  GOTO  360 

0430  PRINT  “INVALID  '"iGOTC  361? 

0500  REWRITE  #10 
0510  GOTO  160 

0600  x*loc#io 

0605  CLOSE  *10 
0410  0-5* CALL  OPENFILE 
<1430  GET  #30 
0640  M*X 

0630  REWRITE  *30 
0660  CLOSE  #30 
0670  CHAIN  EXEC 
0300  PRINT 

0310  PRINT  "FILE  IS  FULL  1,1 
0320  CLOSE  #10 
0330  GOTO  640 
3000  REN 

9000  REN  AODLA&EL  1 1 ) 


0010  REM  NAME  ChnC'OATA  <5» 

' H'i 1 5 IF  Z*1  LIST  l-*9*9*BYE 

i in  1 6 

■J02H  O-’71  sc  ALL  OPENPIlE 
i,".CT  CT  #30 
uO>J  STRING?  32 
W75  Cl  01  = I 
0040  rgp  x= i to  10 

<1045  E(X*nEl  4 1 > * L > ft 
UO®0  NEXT  X 

0060  U*= 

0100  PRINT 

OHO  PRINT  "LHANOE  hat  A IN  FrECQRO" 

"I  13  PR  [ NT  "C  7R  ONLY  FOR  ALF'Hrt  SEARCH" 
0114  PRINT 


0117  PRINT 

111 20  INPUT  "RECORD  # "-Xi 
0170  IF  ASC  Hi  1=0  THEN  200 

I IF  ASCiXi>.4$  PR 1 NT " ] NVAL I D " = GOTO  ||6 
01  .L.  IF  ASC  tXi):-57  PRINT"  INVALID"  5 GOTO  114 
01  35  *=ABSJ  iNTlVALJXtn  1 
0140  IF  X=0  THEN  775 

0150  IF  I : LUFF*  JO  PRINT" MA X = " « LCf  F # 1 0 s GOTO  1 16 

ul6U  GOTO  300 

0200  PRINTT  "ALPHA  SEARCH  s “ 

KC 10  INPUT  "LAST*  *•,%% 

0220  INPUT  "FIR'JTi  -Yi 
02 -'5  INPUT  "CDMPANY'Wl 
i ft2“  Ft  #1h«i 
u24o  GET  BIG 

0250  IF  L0l#10;,=H  THEN  940 
,.JGu  IF  LGC#U>=LDFF#TO  THEN  940 
u270  IF  J*  :<LEFT*IL*>LENI  X*H  THEN  240 
u 2>u  IF  Y*  : LEPT*(F*rLCNJ Yi 1)  THEN  240 
0235-  If  Vf  ! LEFT*  I W*  r LENI  Vt  1 ) THEN  240 
0290  X“LUC  ■ 10 
0300  'SET  #IO*=X 
03U*  GET  #10 

0330  IF  LGCWIO-  sH  THEN  ^40 
0330  00 SUP  1100 

034 0 PR I NT  "LAST  NAN E * " \ L * 1 * »* =L * 

0345  INPUT  IU  IF  ASC  (X4 1=27  THEN  76u 
0347  IF  Hft“D"  THEN  1000 
0750  GGSO&  960i L*=x* 

0355  PRINT  "FIRST  NAME*  “fFiSiBf-Pt 
0560  CGSUB  95CHF#*X# 

0365  PRINT  "INITIAL*  "TN*;iB*=N* 

0370  CGSUB  95UtHlrXi 

037  3 PR I NT  " GGNP  ANY  t " t W* 1 : fl*  = W* 

0175  GGSUB  950!H»*X» 

G5S0  PR  I NT  "S TREE  T s " I Af I * Bl-fii 
0390  GO S L<B  950 : A**  X* 

0400  PRINT  "C  ITYt  “ I C#i  “i B*=C * 

0410  GOSUG  950  ;€*=*»■ 

0420  PRINT  "STATE  1 hlS*i:B**3* 

k>4  30  GOSUS  950 1 Si*  X 1 

0440  FFrlNT  "flPt  "tZ*TtBS-Z* 

0450  GO  SUB  950;  find 

0510  GOSUD  BOO 

0520  INPUT  Xi!F=G 

0530  IF  ASG I X $ ) *0  THEN  635 

0540  IF  ASCI  Xi  J -45  Xi-MI D*l  X* , 2UF* I 


0542  IF  ASCCX*)  49  THEN  615 
0544  IF  ASC ( Xi 1 357  THEN  615 
0550  X*YALfX*l 

0555  IF  XS'I  PRINT  Zt  "M  A X ' " * GO  T 0 520 

0560  YMiMTt ( X-| )/3J 

0570  X-X-Y-3 

0580  IF  XflS  X®4 

O5“>0  X-X-EIY) 

OWO  IF  F*1  S—X 
0*10  t*CMlt>OTO  520 

0615  PRINT  "I  N V A L I D " "1  GOTO  520 
0635  INPUT  " VERIFICATION", X* 

0640  IF  LEF T* ( Xi ► 1 1 HY"  THEN  755 
0720  WSL'D  1 LDO 
074 1?  PRINT 

0745  INPUT  '“CHANGES  OK"  t» 

0750  If  LEFT* ( Si, 1 3 C3 "Y“  THEN  760 
07 55  REWRITE  *10 

0760  INPUT  "CHANGE  NEXT  RECORD" , X# 

0762  IF  LEFTStXi,  I)  ::  "N'-TMEN 

0764  INPUT  "ANOTHER", Xi 

0770  IF  LEFTitXii l l»MY"THEN  120 

0775  CLOSE  #10 

0730  CLOSE  #30 

07B5  CHAIN  EXEC 

0800  N-OlX-C 

0005  PRINT  "LIST#  W 0 R \ I N G"1 
0007  PRINT  CHRii 13)1 

iJX308  REH  FOR  AtiN-3:.  USE  CHFSM23*  IN  LINE  S10 
OSLO  FOR  0*1  TO  6:PRINT  CHR* 1 2SH  l NEX T 0 
0815  GOTO  025 


0020  N-N+l 

0S25  IF  X-0  PRINT" 

0830  Y=INTH  X/IO-IWTIX710IM10) 
0840  X - 1 NT  I X / J 0 1 
0850  M-NH3 

0860  JF  Y-l  PRINT  fit  li 

0870  IF  Y-2  PRINT  H+21 

IJ8U0  IF  Y-3  PRINT  rT*HN*2l 

0990  IF  Y-4  PRINT  fUSl 

0900  |F  Y-5  PRINT  WHimSl 

CK9I0  IF  Y*6  PRINT  H+2tN+3l 

09213  IF  Y*7  PRINT  Ht  I IN#  21  Hi  31 

0930  GOTO  820 

0940  PRINT  "N  O T FOUR  P tHI 
0945  GOTO  120 
0950  INPUT  X* 

0960  IF  ASC  t X i 1 = 0 X*=B* 

0970  RETURN 

J 000  L*-U * t f »*U % : Mi =U*  * Wt=U* 


“t RETURN 


1010  AS*  U * t C **U#  i S*«U*  1 Z f %U*  * E t*0 
1020  PRINT  DELETED  !“ 

1030  GOTO  755 
1100  PRINT 
mo  PRINT 

1120  F'RINT  "RECORD  NUMBER  11 1 LOCK  10 
1 130  PRINT 

1140  PRINT  F*l TABU 3HI1*JTADI 201  "L* 
1150  PRINT  Hi 
I I 60  PR  | NT  A* 

1170  PRINT  CitTAtHl6HSVr TADI20)  l Z4 
1 180  PRINT 
1190  GOTO  SQO 


SOOO  A£M 

9000  REM  CHNG&ATA  <51 


0G10  RErt  NAME  EXEC 

0015  IF  Z*1  LIST  1-97991  BYE 

0020  PORT®  | 

0030  POKE!  3513,^13 
0035  POKE  I 3469,91} 

0040  POKE!  4051.913 
0070  LINE*  0 
0200  PRINT 

0210  PRINT  "MAILING  LIST  SYSTEM,  1.5" 

0220  PRINT 

0400  INPUT  "COMMAND" ■ X 
0405  IF  X312  THEN  700 
0410  IF  X-0  DOS 

0490  ON  X GOTO  500, 5l0. 520, 530i 540, 350. 56GT 57H- 


500<590, 600-610 


0500  CHAIN  ADBLABEL 
0510  CHAIN  PRNTSNOL 
0520  CHAIN  PRNTDUAD 
0530  CHAIN  PRWTfiCRD 


054G 

0550 

0560 

0570 

0580 

0590 

0600 

0610 

0700 

0710 

0720 

0730 

0740 

0750 

0760 

0770 

0780 

0790 

0800 

OCflO 

0820 

0930 

0340 

0850 

0360 

0370 

0330 

0930 
0990 
3000 
8 1 GO 
3200 
8300 
3400 
3500 
S6O0 
3700 
8800 
9000 


1 "J I 

0, 1 1 
0G2Ci 

uGfljj 
■ 'V'45 
O'.'SG 
.>;i55 

GtJi'.O 
.1, 1 7*1 
UO:.'iU 

tiioo 

Oju5 
otl‘1 
"in 
■:o  ] 2 
>11  5 
■ I 2> ' 
■■ISO 
0140 
0150 
0170 
01  75 
0130 
>■>105 

i > 1 90 
, >200 
t,2 1 ‘j 
02>0 
UOUU 
0310 
0040 
0350 
0370 
0380 
0335 

0390 

0400 

0410 

0420 

0500 

0510 

0520 

0530 

0600 

0610 

0700 

0710 

0300 

0310 

0820 

0030 

0340 

0350 

0360 

0330 

0900 

0910 

0920 

0930 

0940 

0950 

0960 

0970 
0990 
1 000 
I 005 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
3000 
9000 


7/002 

■ iM>  -4 

0Gu5 

,1,ii  17 

■:io  l i 

UL>  I % 
"01O 
I HJ I ■> 
MOJO 
I'nG: 
Oi.i.:  4 
I'ftfO/jr 
> M .i_,i; 


CHAIN  CHNGDATA 

Chain  alfabitz 

CHAIN  REVLITI 
CHAIN  PRNTITLS 
CHAIN  CREATLET 
CHAIN  FORNLETR 
CHAIN  LI ST POMS 
CHAIN  RACKFlLE 

PRINT 

PRINT  XI “IS  N O T IN  USE1" 

PRINT 

PRINT  "OPTIONS  AVAILABLE*" 

PRINT 

PRINT 

PRINT  " 0- RE TURN  TO  DOS" 

PRINT  " 1-ABP  LABELS  TO  DATA  BASE" 

PRINT  H 2-PRINT  LABELS ■■  SINGLE  WIDTH" 
PRINT  " S' PR I NT  LABELS,  QUADRUPLE  WIDTH" 
PRINT  " 4 -PRINT  RECORD  COPY,  132  COL. " 
PRINT  " 5 -CHANGE  DATA  IN  RECORDS.” 

PRINT  " 6-ALPHABETIZE  DA T A BASE" 

PRINT  " 7 -REVISE  LIST  TITLES" 

PRINT  h 8 -F’RINT  LIST  TITLES"  H 
PRINT  - 9-CREATE  BODY  OF  FORM  LETTER" 
PRINT  “ 1 O-PRINT  FORM  LETTERS" 

F'RINT  "11 -LIST  PROGRAMS" 

F'RINT  "12-PACK  DATA  BASE" 

PRINT 
GOTO  400 
REM 

REM  JOHN  H.  BILLINGS 
REM  4101  NELLIE  OUST  IS  COURT 
REM  ENGLES IDE  T VA  22309 
REM 

DEM  708 -780-1 60S 
PEM 

REM  DECEMBER,  1977 
REM 

REM  EXEC 

REM  NAME  PRNTDUAD  (>> 

IF  J*  I Lit  i-m>64iBYE 
Z = 24 

DIM  AitA,4i 
>3=101  CALL  Or  ENF  ILL 
STRING*  -2 

EUI  !>=  \ 

ro«  x^i  ro  ici 

E u i *r  + * i j * i o 

NC  I I k 

C-E  T » Jd 

vv*r  hR* i > 

rU  1 NT  PRINT  l &!C L ' . 4 AC A<r>'S“ 

INFOT  "L  I Ta  " . jt  i 

IF  ,V...  i UImi)  F ®,.uGj7TG  17" 

IF  HSC<  Xi  ) J - THEN  42<i 

ir  A':c<xi?;-57  then  420 

J=VAL  t Xi) 

ir  *.  : I PINT  Z:'M  A f ’ "i GOTO  105 

L - ! NT  H X - I ? Y 3 J 

F^X  E*3 

t-LH 

PRINT 

INPUT  "STATE", Ti 
PRINT 

INI  OT  "ZIP'",  Pi 
PRINT 

INPUT  "PORT  n 11  * XfPORT*! 

A=i! 

non  x=i  to  4 
GET  #10 

IF  LO>.#10-H  A- If  GOTO  8SN1 
IF  r=0  THEN  7i,iO 
C-C/EIEJ 

D»INT  t < C -INTtC ) >*101 
IF  D=0  THEN  300 
IF  D? 7 THEN  700 
UN  F GOTO  400,500' 600 
IF  B72=INT<D/2I  THEN  30" 

GOTO  700 

PRINT  “1  N V A L I D ■"iCOTO  105 

IF  D=1  THEN  300 

If  D/5  THEN  700 

JF  D=2  THEN  700 

GOTO  300 

IF  D2S  THEN  700 

GOTO  300 

IF  ASC  (T*}*0  THEN  -300 
IF  Tic:. Si  THEN  300 
IF  ASC(P*)®0  THEN  320 
IF  P*OLEFT*(Zi,L£N(P#M  THEN  300 
A*  ( X , I I =F*+V*+M*-V*  i-L* 

A*tX,2)=W* 

A*£X.3|-Ai 

Ai  ( X , 4 J * -Vt +S1+V  t+  Z * 

NEXT  X 

IF  X*1  THEN  1000 
FOR  X* l TO  4 
FOR  Y-l  TD  4 

PRINT  TAB! 33* t Y—l 1 *1 ) E AIT  Y , X H 

NEXT  Y 

PRINT 

NEXT  X 

PRINT 

PRINT 

If  A=0  THEN  290 

PORT®  1 

PRINT 

INPUT  "ANOTHER  LIST"-** 

IF  LEFT* < X*. | 1»-V"  THEN  1060 

CLOSE  HID 

CLOSE  #30 

CHAIN  EXEC 

GET  #10*1 

GOTO  105 

REM 

r<EM  F'ANTOUAD  (3) 


REM  NAME  FORPILETR  (ItH 
PRINT 

IF  Z = 1 LIST  i 

T-RINT  "PRINT  FORM  LETTERS." 

Print 

Z^24 

i *c All  upCNriLE 
r--:  k-«Ti,  ioi T J*45 

If  RING-  .-.4 

'JET 

Ut«CHfi*  4 4 4 uVttllHRIi  :2} 

LUi=ii 

it  r _ LfOj=ftLU  )*g;goto  34 
[r  E =4  J Li  <>>  = I 2<u  1 f«2*GOTU  34 
L(0>*-4.J 

IF  t > 32  L<  I ) = I -4 MT GUTO  S4 


62  INTERFACE  AGE 


Business  Section 


MAY  J978 


Om.»  4_i  i i^-'XL  r ^ r - i -^,;i 
■ji'-.J  f Fy  I NT 

ViflO  r fitNT  "RETURN  AD0RW4* « 

""45  i'MlUT  " i TKEETt  t£*t  **=£1 

■"d*  Or  'M.lD 

m.ht..  . rhiMT  " itf* 

.^-5:  tosur* 

n'W  rMwr  “iifitE?  "ztitt'Y+ffi* 

■ ir:.  ^ 7 L-IV1.UE+  i^-ui  N*  = * \ 

wi^  i HINT  TOMPLErtEnTfllVV  lLijb.tr  :ij*:rt=0* 

- -I.I.1—  i.ifi  : UD 

H0G5  T-f.'  1 H T '■ : 1 UN  AT  URE  I " l <1* : V*  -fi* 

UQ&7  ^'5liF* 

ui'FO  PRIWT  '-TITLE:  -'iR*iVt=R« 

11071  GQSUH  4?usft«B«t 
"U75-  INPUT  ■’ '--m AVEM.X* 

(F  LEFT*<ff*-Jl«”Y-  REWRITE! X' 

01  no  PRINT 

0IU5  INRUT  Ll£T  * ' ,il 

Oil"  3F  A ‘I T l F-ij;&OTt>  170 

Oil)  IT  A^ciir*)  A*  THEM  41U 

■:  u^  E 1 0 1 = l : FOR  ff - b TO  10*  El  *!=E  U - M MOx  IIE*T 
on?  IF  tAZ.  1 **1]  57  THEN  42M 

m: is  h-valut*) 

0120  IF  X ? F'RIwt  l!"H  A 1 ,“*Ol>T0  l'>5 

0130  E^INTMX-Ll/31 

0140  F-K-E*3 

0150  E-EM 

0170  PRINT 

0175  INPUT  -TAIE-.T* 

Ol®0  F'FiiNT 

0133  INPUT  "ZIP” -Pi 

01*0  PRINT 

0200  INPUT  "PORT  • *■ , X JF0Rf7*St 
0300  GET  *10 

0305  IF  LQCtlflKH  THEN  340 
0310  POftT-  1 
03)1  PRINT 
0312  PRINT 

0315  INPUT  ANOTHER  LIST",** 

0316  PRINT 

0317  PRINT 

0320  IF  LEFT1K  it.  1 liJT  THEN  330 

0325  SET  mo-UOOTO  105 

0330  CLOSE  * lot  CLOSE  *30*  CLG5EM0 

0333  CHAIN  ETEC 

0340  IF  f»0  THEN  700 

0350  C»C7E(E> 

0370  D-INT  r tC-jNT<C  H*lU> 

Oiao  IF  0-0  THEN  300 

0333  IF  D*7  THEN  TOO 

03*0  ON  F GOTO  400  * 5-<?0- MX? 

0400  IF  D/2-INTID/21  THEN  300 
04 10  GOTO  700 

0420  PRINT  “I  N U A L 1 G '"iCGTO  L03 

0450  INPUT  ft 

0400  IF  ASC(**J-6 

0470  RETURN 

0500  IF  0-1  THEN  300 

0310  IF  0;3  THEN  700 

0520  IF  D-2  THEN  700 

0530  GOTO  O'OO 

GOOD  IF  D'-  3 THEN  7r?0 

C'4-IO  OOTO  200 

0700  IF  ASCIMl^O  THEN  ZQo 
0710  IF  T*v:b*  THEN  300 
0800  IF  flSCir*l-0  THEN  *00 

0S10  IF  Ft-  LEFT!  t ?tr  lew  C Fin  THEN  300 


0*00  L-21 
0*10  F'=  1 
<«>20  K-0 
0*40  PRINT 
0*4!  PRINT 
0*42  PRINT 
0*4 j PRINT 
0*44  PRINT 
0*45  PRINT 

0*50  PRINT  TA6(  T HEt 
0*00  PRINT  TRUE  T HGt 
n*7<i  PRINT 


0*5.0  FAINT  TAEUniNt 
(T^O  PRINT 
0**1  PRINT 

inoO  print  FTTVtrnttvtsL* 

1003  PRINT  Wt 
1010  PRINT  A* 

1020  PRINT  L4TU»T0»TS*1  V*:21i 

1030  PRINT 

1035  PRINT 

1040  PRINT  'TlEAR  'r 

1 050  I F A‘C  1 F l i -. ;.  2 PR  I NT  " 3 1 R”  s OUT  O 

1080  PRINT  r t 

11300  PRINT 

l'J*5  PR1N1 

l 100  GOVJ&  14 mu 

mo  IF  I -LIOJ  GOTO  1 100 

1120  ir  LI  11=0  GOTO  1 300 

L 1 ::o  W1UP  1 500 

1140  GOSW.Er  1GO0 


115"  OOSUB  140" 

11  tO  IF  1 .^U  ll  GOTO  1150 
117"  IF  L £ 2 > ■ 0 60 TU  I 300 

ii30  gosub  isoo 

1 | -'iT  LujSUR  1&O0 
1 200  OOSUB  l 400 
1 210  [F  1 >L<2)  GOT"  1 20U 
1300  PRINT 
1205  L=L+7 


I uuu 


I ;Im  PRINT  TfiPiTH0* 
] ._■  • PRINT 
)>2I  PRINT 
i'.-l-  PRINT 

: , . PRINT  TOIH  T 1 tL  i 

L jflit  TF-INT  TAM  I MR* 

I -5.  ■ "ObUp  1 500 

i .h-,-0  ;Ei  *4-1-1 
L I;  7"  '"IT"  O'  Ml 
1401'  hET  44" 

(4Ri  PRINT  1 l 
142"  I =M  I 
1 5 >,i  |.  -L  ' 1 
14^0  FCU.IRN 

Of  a-1  TO  W 

1510  PRINT 

|5.  TICK  I t 

152"  RE TORN 

].  06  PR {Nt 

U"1  FT,  I NT 
l"i>2‘  PR  |f J I 
li."j  FR  INI 
1604  PRIfll 
I V5  PRINT 


C^X<%%%S3t%'%'%'»^'KX>^%%3t3aOCKXXXXXXXXX: 


BS3Q 


PRAMMER  III 

by  xybek 

The  Ultimate  EPROM  Memory  Board 
For  Your  SI  00-Bus  Computer 

* Accommodates  from  1 k to  30k  of  the  above  EPROMS,  in 

any  combination,  each  addressabte  on  any  Ik  [2k  for 
2716}  boundary  within  Ihe  board's  32k  address  space 

* Ik  of  scratch-pad  RAM 

* On-board  programming  for  alf  three  EPROM  types 

* Tri-state  butters  on  alt  address  and  data  lines 

* Em  ply  EPROM  sockets  do  not  require  address  space. 
it  Assembled,  tested,  ready  to  run  — only  S 369  50 

xybek  • P.0,  Box4925  • Stanford, CA94305 

Telephone:  (408)  296-8188 


CIRCLE  INQUIRY  NO.  69 


VERSATILITY  * individual  Addressing  ■ Shadow  alternates  ROM  with  RAM  • External 
RAM  disable  * Optional  IK  on-board  RAM  ■ Si 00  compatible  " Power-on  |ump  or 
booteiiap  capability  • All  sockets  included 


2708 
TMS  2716 
EPROM/RAM 


MICROPESIGIM 

| microtampuTar  product 


MR  6 KIT  Far  2708  99  50 

MR  16  T KIT  FOR  TMS  2716  99  50 

CP  ROM  (shown)  nol  included 

FIRMWARE  * 2K  Mcmiior/LHilily  • Supporis  Tar  be  1 1 cassette,  paper  tape  * Wow 
available  lor  StO  MIG.  3P  + S,  StQ  2 

MM2K  (two  2708  lype  EPROMS)  79  50 

MM  2 T [one  TMS  2716  EPROM)  74.50 

EPROMS  * Prime,  lull  specification  • programming  available 

2706  type  .1024  x8  30.00 

TMS  2716  . .2040x8  55.00 


MICRODESIGN 

679-1  S.  Stale  College  Blvd.,  Fullerton  CA  92631 
(714)  738-6080 


CIRCLE  INQUIRY  NO.  35 

INTERFACE  AGE  S3 


MAY  1978 


Business  Section 


16L0  P-P+J 

1620  PRINT  "PAGE  "MF'l 

tt-25  if  ASCfL*t»32  print  TftBm  i tu*;  mjoto  iua 
>.  ?-.i  PRINT  TABl'TI  KFt;V*lL*! 

K*‘  PRINT  TAD<T2T-N* 

1 65**  PfflNT 

1651  rRIMT 

IG52  PRINT 
1660  L-lO 

If. 70  K*0 

it 30  return 
8000  REm 

«000  FVEH  FORrtLETft  UOI 


OOU)  REM  NAME  PRNTlTLS  IS  > 

WH5  IF  Z=1  LIST  i-W^tSYE 
0016  2-2* 

0020  0*4 1 CALL  OPENFRE 

0030  PRINT 

0031  PRINT 
0040  STRING*  51 

0050  PRINT  "PRINT  LIST  TITLES" 

0060  PRINT 

01 20  PRINT 

0121  PRINT 

0140  INPUT  ■'PORT  tt  -.JUPCRT-* 

0 1 tO  GET  *20 
02 TO  PRINT  LOCH SCil 
0220  PRINT  TADl4)l 
0240  PRINT  I* 

0250  IP  LCC  #20  *2  THEN  400 
02*0  IF  KOI  THEM  160 
0230  IF  LOCI 20C M3  THEN  1*0 
0290  PRINT 

0300  INPUT  PRESS  C7P  TO  CONT I NUE“ - 1* 

0320  GOTO  160 

0400  CLOSE  420 

0410  CHAIN  EK EC 

3000  REM 

*000  REM  FRN1 ITLS  131 


"•‘h  run  name  hevli  T|  < n 

>■  -p-  IF  z--i  a r t ->9-.* pvt 

n 1 1 2-1-4 

■'Ujli  0*3*  CALL  IIPENTILC 
hi4.;i  51 

nOWI  PRINT 
M PRINT 

'•■‘A  MTIMT  ’’Ilf  Vl'E  1.1, t T ITLE  - 

■ i Hu  PRINT  »'  TO  Tirfll-^L  ALL  |N  THIifP' 

■ i-i  1 PRINT 

"1-0  ET  I 

i'C-i.'M  I ni  l II  ":  I I 4 " . X 

'.-■115  IT  T.  / I -MINT  f:"  M A X '"fCuM  200 

"21"  If  * " CT*2  ^X:oOTCl  H «• 

. . •-  ir  1,01  #jO  *Z  IIIEH  2’1 
_ ■ OCt  Ij*' 

.,'4'  • PR  INT  LM1-4-M 
„46  f'R INI  I* 

U5i>  i rjrn.it  ki 
"Ml‘  IF  flS,((iUrp  THEN 
7"  11  <1 

► C*M  RE  Uli  I U N20 
■V^O  IF  JE-M  THE  IT  22** 

' ' :'OM  INPUT  "ANOTHER  to  REVISf'iXt 
■ . I ■ I |1-  LtFT*p  n.  ] j ="*Y"  THEN  120 
i 1 r2U  i"  LO'.'  C 131 
..  ■ lift!  N I.TE* 

<LMO  r.ETT 

REM  REVLIT1  I7P 


MO 10  REM  NAME  CREATLET  I 9) 

0020  IF  Z=1  LIST  J=*9909:BfE 
0025  STRING*  64 

0030  PRINT 

0031  PRINT 

0040  PRINT  ■" CREATE  DOGY  OP  FORM  LETTER" 

0041  PRINT 

004S  0-  1 21  CALL  OPENFILE 
0050  INPUT  “ELI T MODE",** 

TOGO  IP  LEF  Tt  i X* . I J ™ J| V "■  THEN  400 
0030  GET  #30 
0100  GET  #40 
OHO  PRINT  LOC#40 

oi20  input  k* 

0140  IF  ASCTKtIOO  THEN  ISO 

0150  CLOSE  #30 

0160  CLOSE  *40 

0170  CHAIN  EXEC 

0130  REWRITE  #40 

01*0  SET  1130*1 

0200  GET  #30 

0210  l-LOC#40+! 

0220  REWRITE  *30 

0230  GOTO  100 

0400  PRINT  "EDIT  BODY  OF  FORM  LETTER" 
0*20  INPUT  ''LIST ■'.** 

0430  IF  LEPTttXt,  I lO"t"  THEN  5W 
0440  INPUT  "PORT  # " . X : PORT* X 
04*5  PRINT  "BODY  QF  LETTER  LISTING" 

044*  PRINT 

0447  PRINT 

0450  SET  #40=1 

04515  GET  #30 

-■460  GET  #40 

0470  PRINT  L0C#4i-:l  * 

0430  IF  LOCH 4 a-:;  1 THEN  *60 
0490  PORT  = I 

0500  INPUT  "LINE  #,  TO  BE  CHANGED" 1 X 

05 1M  IF  X=0  THEN  *00 

05,20  SET  #40=  X 

0530  GET  #40 

n540  PRINT  LOC #40 ; I * 

M550  INPUT  "NEW  LlNE".tl 
0560  REWRITE  #40 
0770  GOTO  500 

0600  INPUT  "ADD  MORE  LINES". X 4 
*'610  IF  LEFTIIJUI.IK?"**  THEN  150 
0620  SET  #40= I 
0630  GOTO  100 
unoo  REM 

9rtOU  REM  CREATLtT  ! >1 


OMU-  REM  NAME  WHIFFLE  £12) 
►"17  IF'  2=1  M T 

"*•20  MRtr*G» 

PRINT 
■•02  '.  ITitflT 


MO20  T'R I NT  "REMOVE  RLANS  REC  C'R IF>  T ORH  TILE" 

0031  PRINT 

0032  PRINT 

MO 35  INPUT  "READY "Ml 
1.-040  IF  LET  TIMS r 11  "YH  THEN  ^OO 
■1M0  0*tCALL  OP'ENFILE 
OLIO  GCI  *30 
02*30  GET  #!'■ 

0210  IF  LOCH  OH  1HEN  :340 

m220  if  am  ec*. 1 ::  32  then  200 
0240  r^LocfliO 
*•260  G *PH 

0270  ir  O'H  THEN  65U 

02UU  ML  T *10=C 

*>500  GET  #l'PiG*6^  I 

OS 10  IF  ASC ! C * ) ■ 32  THEN  300 

o:-20  Ttf  n --L*;  t*i2i  »F*s  i*t  t*c4  ?=-u* 

rt  MO  T*l  T-fcft.  J =L  **  T*IS|-ZT 

0400  CI*C 

0*20  SET  ■ lOaP 

0440  t 

0460  GET  #10 

050-1  l*=  T * £ 1 ) iF*=T*  £ 2 H M4  -■  f *1 1U  : W*=  Tti  4 1 
. f:.50  A*=  T*  r 5 \ t r *=  T1  ( 6 H S*-  Mu  7 ) t J*=T  * £ 13 1 
0600  l =i;  1 

0620  REWRITE  «ti> 

064  0 IF  OLH  THEN  230 

0650  CLOSE  ISO 

£>660  0=5 r CALL  OPEMFtLE 

0670  GET  #H0 

O40*>  H“P 

0700  REWRITE  *?-0 

0710  PRINT 

0720  PRINT 

0720  PRINT  “FACJ  COMPLETED" 

0740  PRINT 

*■•750  PRINT  F-U "RECORDS  NOW  IN  THE  FILE" 

076,0  PRINT 

0770  PRINT 

0340  CLOSE  #10 

0350  CLOSE  #30 

O^UCi  CHAIN  EXEC 

30*30  REH 

ROOD  REM  PACJ  FILE  U2I 


GO  10 

REM  NAME  ALFA6IT?  £61 

0015 

IF  2*1  LIST  1-9999: BYE 

0020 

REM  LINES  205,505,  6 

555  FOR  DEMO  ONLY 

0025 

F’RINT 

0030 

PRINT  "ALFHAPETT2E  THE  DATA  £iA$E" 

0040 

INPUT  '■READYHTX* 

0050 

IF  LEF  T * £ X * r 1 1 O " Y " THEN  970 

0060 

091  CALL  OPENFILE 

0100 

GET  *30 

0110 

N=H 

0120 

DIM  L * ( 2 1 - Ft  1 2 ) , Mt 1 2 1 

■ W* 12) - A* ( 2 ) 

0125 

DIM  til  21  .SH21  - 2*f  ;0 

■ Ct  21 

0130 

Ft *NtF  2=N 

0200 

FOR  1-1  TO  ti  l 

0205 

PRINT  “PASS#  ^Sl-U 

0210 

F-0 

0220 

FOfi  U* I TO  N™ I 

0230 

SET  #10=U 

0300 

FOfi  X-J  TO  — 

0310 

GET  *10 

0320 

L»£XJ-L* 

0330 

FllXI-F* 

0335 

At { X i =At 

omo 

Cl! XJ-Cl 

0 345 

St CXI^St 

0350 

Ztl X t = zt 

0375 

C 1 X 1 -c 

0360 

MtOHftt 

0365 

w*<  X >=w* 

0 330 

NEXT  X 

0400 

IF  Lit  2 J 3 =Lt 1 1 1 THEN 

700 

0*20 

IF  L 1 1 2 J - . Lit  1 ) THEN 

500 

0430 

IF  Fll 2)  =Ftl 1?  THEN 

700 

."140 

IF  FI  £ 2 ) I!  F*1  1 ) THEN 

5CiO 

0450 

IF  IlC-t:  =MtC  1 } THEN 

700 

0460 

IF  Ml  1 21  Ml  1 1 1 THEN 

500 

0470 

if  w*i2i  -gien  then 

700 

0500 

SET  110=0 

0505  PRINT  J PR  I NT "SWAP:  "i 
0510  r*i 
0515  Fl-J 

0520  FOR  X-2  TO  1 STEF  [ 
0530  GET  I 10 
0540  L*=L*IXI 
0550  F^rtHI 
0557  r 131  NT  L»: 

0560  Al- *At (Xl 
0567  M*-:rt*ilxi 
0570  t*«C»(XJ 
0530  54*5fi  £ X > 

^90  I*»7KU 
CVUOO  C-CtKI 

u62C*  I4K=-Wt(  X t 
0640  REWRITE  #IO 
0650  NLXl  H 

0660  IF  F2-FH1  THEN  3110 

0700  IF  J>F2  THEN  720 

0710  NEXT  J 

0720  IF  f*0  THEN  '>W 

GrStXi  F2=FI 

0310  NE*7  I 

0900  PRINT 

■■  10  PRINT  *‘,*iFr  * * -141 X I U (*" 
■ * * •:  l cn.L  ih  t ■> 

CLui-E  • » 

■^70  *.  Ilf* IN  LXEC 
All  lO  REM 

■ ■ ■ REM  At. ) RPITZ  i a i 


WIG  REH  NAME  LISTPGHS 
0015  IF  1*1  LIST  1-99RRTBYE 
0100  PfilNT 
0105  PRINT 

0110  PRINT  "LISTINGS  OF  ALL  PROGRAM  MODULES' 
0115  PRINT 
0120  PRINT 

0200  INPUT  "PONT  #»,* 

0210  PORT-  X 
0230  1*1 

0240  PRINT 

0241  PRINT 

0242  PRINT 

0243  PRINT 

0244  PRINT 

0300  CALL  EXEC 

0301  PRINT 

0302  PfilNT 
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UUICIWHLC  flUC 

/ MAGAZINE 

Presents 

THE  FLOPPY  ROM 

PROGRAM  SHEET 


f PLACE  > 
COIN  HERE  IF 
.SOUNDS  MEET 
L SLIPS  J 


QQi/3 

OOrpm 

MONAURAL 


A FULL  FUNCTION  MAILING  LIST  SYSTEM 

By,  John  M,  Billing 

Written  in  MSI  DOS  Version  1.2 


*■  l&SuO  & W*  y 

4478  A 

EWTDIUE 

SOLINDSHEETS 


/ tanrn  r-  />ar  Aar 

jiuicnraLc  aoc 

MAGAZINE 

Presents, 

THE  FLOPPY  ROM' 

PROGRAM  SHEET 


QO  1/3 
OOrpm 


f PLACE  \ 
(COIN  HERE  tf\ 
ISOUMDSHEETf 
V SLIPS  / 


SIDES 

i COMPREHENSIVE  INDEX  TO  INTERFACE  AGE 
ra,  December  1975  — December  1976 

A USABLE  DATABASE  f 

% By  W.W.  Turner  & \N.  Thames/* 


Page  64b  t < 

s,  4479B 

^*■■3  SQUND0HEITE 


Good-bye,  Atlantic  City 


PHILADELPHIA  CIVIC  CENTER 

AUGUST  24,  25,  26,  27 


FOUR  FULL  DAYS 


August  24 

Industry  Trade  Show 

for  Dealers,  the  Industry  AND  A complete  lineup  of 

and  Exhibitors  Guests  seminars  and  meetings. 


August  25,  26,  27 
PERSONAL  COMPUTER  SHOW 
New  Products  • Seminars  • Forums  * Technical  Talks 
The  largest,  with  300  booths.  The  longest,  at 
four  days,  of  any  computing  show. 


Don’t  Miss 


PERSONAL  COMPUTING  COLLEGE™  • over  80  hours 
of  in-depth  seminars  - ALL  FREE 

PLUS  FUN  ACTIVITIES 

Art  Show  • Music  Festival  • Banquet 
Computerized  Mouse  Maze 

Save  Money! 

Make  reservations 
now! 

Exhibitors  reserve  your 
space  now! 

PRODUCED  BY 
PERSONAL  COMPUTING  INC.  • John  H.  Dilks,  President 
Rt.  1 • Box  242  • Mays  Landing,  NJ  08330  • Information  609-653-1188 
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CIRCLE  INQUIRY  NO.  -16 


INTERFACE  AGE  65 


0303  PRINT 
030*  PRINT 
0305  PRINT 

0310  CALL  ADDLABEL 

0311  PRINT 
0311’  PRINT 
0313  PRINT 
031*  PRINT 
0315  PRINT 

0320  CALL  PRNTSNGL 

0321  PRINT 

0322  PRINT 

0323  PRINT 
032*  PRINT 
0325  PRINT 

0330  CALL  PRNTOUAD 

0331  PRINT 

0332  PRINT 
033?  PRINT 
033*  PRINT 
0335  PRINT 

03*0  CALL  PRNTRCRD 

03*1  PRINT 

0342  PRINT 

03*3  PRINT 

03**  PRINT 

03*5  PRINT 

0350  CALL  CHNGDATA 

0351  PRINT 

0352  PRINT 

0353  PRINT 
035*  TRINT 
0355  PRINT 

0360  CALL  ALFABITZ 

0361  PRINT 

0362  PRINT 

0363  PRINT 
O 36*  PRINT 
•’365  PRINT 

0370  CALL  REVLITI 

0371  PRINT 

0372  PRINT 
n 373  PRINT 

. :7A  PRINT 
0375  PRINT 
. . 'ALL  PPNTITl 

• ■■■I  PRINT 

. '2  PRINT 
PRINT 
. . 4 PRINT 

«.  Pl.t  NT 

'.ALL  ckf.atlet 

• I?*- 1 PRINT 

r*2  PRINT 
PRINT 
• 4 fRIMT 

> ^ PRINT 

'•Vi  i CALL  1‘TN-CP. 

■ 4.  I PRINT 
i4*  ».  PRINT 
4 . PRINT 
4.i4  PRINT 

• 4v5  PRINT 

-41m  ..ALL  PAO  P ILC 

■ 411  PRINT 
4 | . PRINT 

"41  PRINT 
.414  PRINT 
..415  FRJN1 

•4."  call  OF-ENP ILt 
"4.1  PRINT 
'4..  PRINT 
"4. : PRINT 
"4.4  FRINT 
11*2-5  FRINT 
"4:  I CALL  L I 3 TP.  ..MO 
■4  1 PRINT 
"4  PRINT 
.4  PRINT 
.4  4 PRINT 
0*35  PRINT 

0440  CALL  FuFfMAT 

0441  REM 

..442  REN  DELETE  LlNt  440  IF  NOT  INCLUDED  ON  THE  DI1-4 
.44  2 REM 

0600  CHAIN  C*EC 

1:000  REM 

>ooo  rem  listpcms  un 

0010  REM  NAME  FORMAT 
0015  IP  Z-l  LIST  l-oo-^ifciVE 

0020  REM  THIS  MODULE  MUST  DC  THE  FIRST  ONE  TO  BE  CXECUTCD1 
0030  F<EM  CREATES  THE  FILES  NECESSARY  TO  THIS  SYSTEM 

0100  PRINT 

0101  PRINT 

0102  PRINT 

0 1 05  PRINT  CI4R*  4 16 1 1 C HR* ( 22 1 
0110  FOR  X=1  TO  10* NEXT  X 

0120  INPUT  “WILL  THIS  BE  USED  IN  A DUAL  DRIVE  SYSTEM". X* 

0130  IF  LEFT* 4 X*. 1 ) •"  Y"  D=1 

0135  PRINT 

0136  PRINT 

0137  Pi;  I NT 

0140  PRINT  "FORMAT  TOR  “» 

0141  IF  D-Q  PRINT* SINGLE"! 

0142  IP  D-l  PRINT*DUAL"t 

0143  PRINT  " DRIVE  SYSTEM'S." 

0145  PRINT 

0150  PRINT  "THE  DISK  MUST  BE  PREPARED  WITH  THE  PROGRAMS  AS  DIRECTED." 

0155  PRINT 

0156  PRINT 

0160  PRINT  "IF  THIS  IS  NOT  SO.  STOP  AND  DO  THIS  NOW  *" 

0165  PRINT 

0166  PRINT 

0170  INPUT  "C0NT1NUC". X* 

0130  IF  LEFTKXft.  DC  "Y"  STOP 

0200  PRINT  "INSERT  THE  PREPARED  DIS»  INTO  DRIVE  O" 

0210  INPUT  "THEN  PRESS  C/R-.X* 

0211  PRINT 

0212  PRINT 

0215  IF  D«1  F*R  I NT  "INSERT  DATA  BASE  BIS»  INTO  DRIVE  1 

0216  PRINT 

0217  PRINT 

0220  FRINT  CREATING  THE  FILES;  PLEASE  STAND  BY" 

0225  P-RINT 

0226  TRINT 

0300  CREATE  PGMDATA.  REC*255. F ILE=I 

0.:l0  IF  D=1  CREATE  ILABEl. . REC  ■ 1 23 . P 1 LE-2300*  GOTO  340 
0320  CREATE  LABELS.  REC  * 1 28. F ILE- l3or. 

0340  CREATE  TITLIST.  REC =51 .P ILE-30 
0360  CFcEATE  BODYLET,  REC=G* ,F  ILE=123 
0500  PRINT  "FORMATING  COMPLETED." 

0505  PRINT 


0506  PRINT 

0510  PRINT  "CONTINUE  WITH  DISK  PREPARA T ION. " 

0515  PRINT 

0516  PRINT 

0517  PRINT 

1000  REM  THIS  MODULE  NEED  NOT  RESIDE  C*N  THE  PROGRAM  DIS4 

3000  RCM 

<*000  REM  FORMAT 

MAIL  LIST  SYSTEM  INSTRUCTIONS 
Disk  Preparation: 

Initialize  one  disk  (two  if  dual  drive)  using  DOS  1.2, 
marking  one  ‘PROGRAMS  O’,  and  if  used,  the  other 
‘DATA  BASE  1‘.  To  keep  seek  time  to  a minimum,  save 
the  program  modules  following  this  order: 

OPENFILE 

PRNTRCRD 

PRNTSNGL 

ADDLABEL 

CHNGDATA 

EXEC 

At  this  point,  LOAD  and  RUN  the  module  FORMAT  fol- 
lowing its  directions.  Then  continue  saving  the  rest  of 
the  system’s  modules  as  follows: 

PRNTQUAD 

FORMLETR 

PRNTITLS 

REVLITI 

CREATLET 

PACKFILE 

ALFABITZ 

LISTPGMS 

BASIC  -2C  Optinal 

FORMAT  Optional 


This  completes  disk  preparation.  The  catalog  will  be 
shown  as: 


OPENFILE 

55 

PRNTRCRD 

55 

PRNTSNGL 

55 

ADDLABEL 

55 

CHNGDATA 

55 

EXEC 

55 

PGMDATA 

33 

LABELS 

33 

Single  Drive  Only 

TITLIST 

33 

BODYLFT 

33 

PRNTQUAD 

55 

FORMLETR 

55 

PRINTITLS 

55 

REVLITI 

55 

CREATLET 

55 

PACKFILE 

55 

ALFABITZ 

55 

LISTPGMS 

55 

$BASIC(2C) 

11 

Optional 

L 

FORMAT 

55 

Optional 

A 

OPERATING  INSTRUCTIONS 
With  BASIC-20  ready,  LOAD  and  RUN  EXEC.  Com- 
mand Number  0 through  12  CALLS  appropriate  module 
to  accomplish  the  command,  and  when  finished  returns 
to  EXEC  to  await  further  commands. 

Details  of  Each  Command 
1.  Add  label(s)  to  the  data  base. 

The  next  available  record  number  will  be  printed  on 
the  terminal  along  with  the  prompts  for  the  data,  thus: 
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CIRCLE 


1 

LAST  NAME 

19  Characters 

(Extra  characters 

will  be  ignored) 

FIRST  NAME: 

12 

MID  INITIAL: 

1 

COMPANY: 

32 

STREET: 

32 

CITY: 

15 

STATE: 

2 

ZIP: 

5 

LIST  #: 

0 thru  24 

L 

A 

or  any  combination  of  1 through  24,  including  all  24, 
This  number  is  used  to  print  unique  lists  that  will 
allow  a label  to  appear  on  more  than  one  list. 

In  response  to  any  prompt,  except  LLAST  NAME1,  a 
C/R  only  produces  a null  string  for  that  item. 

A C/R  only  after  ‘LAST  NAME1  signifies  completion, 
and  control  passes  to  EXEC. 

If  a company  addressed  label  without  an  individual's 
name  is  desired,  enter  a space,  then  C/R  for  ‘LAST 
NAME'. 

2.  Print  labels  on  single  width  stock.  Terminal  prompts: 


LIST#?  Enter  1 thru  30,  or  a C/R  to  deactivate  Hag. 

STATE?  If  desired,  a two  character  state  abbreviation 
may  be  used  for  a flag. 

ZIP?  Any  number  of  ZIP  digits  may  be  entered  as 
a print  flag.  Example:  A 3 entered  will  print 
every  label  with  a ZIP  beginning  with  a 3, 
and  22309  entered  would  allow  only  22309 
labels  to  be  printed.  These  flags  may  be  used 
In  any  combination  and  to  repeat  a C/R  only 
deactivates  that  flag. 

PORT#?  Enter  the  printers  port  number.  After  the  list 
is  printed,  'ANOTHER  LIST1  will  appear  on 
the  terminal.  If  'Y'es  is  entered,  flag  prompts 
will  reappear;  otherwise  EXEC  will  be  called. 


3.  Print  labels  on  four  wide  stock. 

4.  Print  record  copy,  paged  and  horizontally  formatted. 
Terminal  Prompts: 


r 

i 

1 

LINE  SPACING? 

C/R  only  for  single,  or  D' 

for 

double  spaced  lines 

RECORD  NUMBERS? 

C/R  only  for  none,  V for  f 

ile 

location  numbers,  and  'S1 

for 

sequential  numbers. 

UST#$ 

As  described 

STATE? 

under 

ZIP? 

command 

ANOTHER  LIST? 

1 

1 j 

L 

5.  Change  data  in  existing  record.  Terminal  Prompts: 
RECORD  NUMBER? 

A zero  entered  will  return  control  to  EXEC.  A C/R  only 
will  invoke  an  alpha  search.  Only  enough  characters 
need  be  entered  that  uniquely  identifies  the  record 
being  sought.  All  or  portions  of  the  LAST,  FIRST,  and/ 
or  the  COMPANY  names  may  be  used.  Here  a C/R 
only  omits  that  name  from  the  search.  A record  num- 
ber entered  displays  the  record  immediately.  Each 
item  of  l he  record  will  again  be  shown  and  wait  for  a 


change  to  be  entered.  A C/R  only  will  not  change  this 
item.  Entering  new  text  will  replace  the  item.  A SPACE 
and  a C/R  erases  the  item.  Entering  a ‘0’  only  for  the 
LAST  NAME,  deletes  the  record.  Pressing  the  ESC 
key  then  a C/R  skips  this  record. 

LIST  #? 

Displays  current  list  numbers  for  this  label.  More  may 
be  added  or,  by  entering  a negative,  may  be  removed. 
A C/R  only  response  will  terminate  label  revision. 

VERIFICATION? 

A ‘Y’es  will  display  the  edited  label  for  approval.  Other- 
wise the  label  will  be  stored  as  revised. 

CHANGE  NEXT  LABEL? 

A word  starting  with  N causes  the  next  prompt,  or 
else  the  next  label  in  the  file  will  be  presented  for 
editing. 

ANOTHER? 

Here  a word  beginning  with  Y will  prompt  for  a new 
record  number,  or  else  the  program  control  wilt  be 
passed  to  the  EXEC  module. 

6.  Alphabetize  the  data  base. 

The  hierarchy  used  is  last  name,  first  name,  initial, 
and  then  the  company  name,  in  the  order  of  the  ASCII 
code.  (A  space  is  first,  and  numbers  are  before  letters) 
while  this  module  is  running.  DO  NOT  stop  it!  You 
may  lose  the  record  in  the  process  of  being  swapped! 
If  your  data  base  is  large,  now  is  the  time  for  that 
picnic. 

7.  Revise  list  titles. 

Titles  of  up  to  51  characters  each  may  be  entered  for 
each  list  number  used,  that  will  be  printed  on  the 
page  prompts  are  self-explanatory. 

8.  Print  a listing  of  the  list  titles.  Also  self-explanatory. 

9.  Create  the  body  of  the  form  letter.  Terminal  Prompts: 
EDIT  MODE? 

Anything  entered  but  a Y will  reject  the  edit  mode 
and  assumes  a new  letter  is  being  created.  If  a ‘Y'es 
was  entered,  the  new  prompt  'LISTING1  appears.  A 
'Y'  response  causes  a query  for  the  ‘PORT  #?’,  through 
which  a listing  of  the  existing  letter  body  will  be 
printed. 

LINE  # TO  BE  CHANGED? 

Enter  number(s)  as  appropriate.  A zero  will  terminate 
edit  mode. 

ADD  MORE  LINES? 

If  the  entry  is  not  a 'Y'es,  the  letter  will  be  saved  and 
the  command  module  EXEC  will  be  again  called.  If 
the  entry  was  a 'Y'es,  the  next  line  number  is  shown. 
Additional  lines  may  be  entered  up  to  a maximum  of 
123  lines,  of  64  characters  each.  A C/R  only  here  ter- 
minates the  module. 

10.  Print  form  letters. 

Prompts  are  self-explanatory.  Note  that  the  return 
address  may  be  saved  and  that  only  those  items  that 
are  different  need  be  changed.  Note  also  that  a new 
return  address  may  be  used  for  this  run,  leaving  the 
'regular'  return  address  undisturbed  in  the  file. 

11.  Print  listing  of  all  program  modules. 

A convenience  module. 

12.  Repack  the  file. 

Removes  blank  records  and  packs  the  data  base 
without  changing  the  order.D 


The  author  may  be  contacted  by  writing  to:  INTER- 
FACE AGE  Magazine,  P.0.  Box  1234,  Cerritos,  CA  90701. 
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Trace  Electronics  32K/16K 


Static  RAM 


What  could  you  do  with  this  board  in  your  system? 


Features 

1.  Capacity:  32768  Bytes  for  model  3200 

16384  Bytes  for  model  1600 

2.  Addressing:  Each  4k  block  separately 
addressable  on  any  4k  boundary.  Allows 
memory  to  be  placed  at  the  top,  bottom, 
and  anywhere  in  between. 

This  feature  overcomes  the  problem  of 
working  with  software  that  requires  mem- 
ory in  different  places. 

3.  Wait  states:  none 

4.  Speed:  450  ns.  or  250  ns. 

5.  FULLY  STATIC:  no  clocking,  no  re- 
freshing. 

6.  Memory  chips:  High  quality/relia- 
bility  4t  xl,  18  pin  static  manufactured  by 
Texas  Instruments  and  second  sourced  by 
others. 

7.  Fully  socketed:  even  the  16k  board 
contains  sockets  for  all  32k  or  memory, 
S.  Fully  assembled,  tested,  and  burned 


9.  Lower  power  than  equivalent  capa- 
city of  low  power  2102  type  memory.  And 
only  one  slot! 

10.  DMA  Compatible 

11.  Fully  Buffered:  All  address  and  data 
lines  buffered  with  powerful  state  of  the  art 
buffers  equipped  with  Schmitt  triggers  on 
their  inputs. 

12.  Special  Thermal  Design:  Each  4k 
of  memory  has  a separate  regulator  there- 
by distributing  the  heat  dissipation  over  8 
sepatate  regulators.  They  are  placed  at  the 
top  of  board  to  allow  the  most  efficient  heat 
dissipation  possible, 

13.  MegextendxM:  up  to  one  megabyte 
can  be  addressed  providing  there  is  a 4 bit 
output  port  in  the  system.  This  allows  up  to 
32  model  3200  boards  per  system,  as  long 
as  the  power  requirements  are  met. 

(This  feature  also  makes  possible  the  use  of 
this  board  in  a fimeshare  environment) 

14.  Power  Required  is  1.7 A at  8V  for 
model  1600  and  3. 3 A at  8V  for  model  3200 


Contact  your  dealer  and  see  this 
board 

Our  32 K/  16K  Static  RAM  is  available  right 
now  at  many  dealers  throughout  this  coun- 
try. Write  Trace  Electronics  Inc,  for  a com- 
plementary copy  of  a users  manual  and  the 
name  of  the  closest  dealer  carrying  our  ' 
Static  RAM, 

Trace  Electronics  Incorporated,  P.O.  Box 
3247,  Hampden  Station,  Reading,  Pennsyl 
vania  19604  • (215)  779-3677 
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How  To  Load  Floppy  ROM  #4 
and  Notes  on  IAPS 

International  ASCII  Publication  Standard 

By  Dr.  Alan  R.  Miller,  Contributing  Editor 
W.W.  Turner,  Southeastern  Regional  Editor 
and  Bill  Thames 

motor  control,  while  still  others  require  special  soft- 
ware to  control  the  cassette  system  motors. 

4.  Some  systems  are  very  sensitive  to  control  char- 
acters in  incoming  data,  even  to  the  point  of  physi- 
cally shutting  the  hardware  down. 

5.  Most  systems  do  not  provide  any  error  detection 
techniques,  such  as  checksums,  when  they  output 
a saved  program  to  cassette. 


IMPORTANT!  READ  BEFORE  PROCEEDING  WITH 
UNLOADING  THE  FLOPPY  ROM. 

Due  to  the  use  of  300  baud,  only  the  following  programs 
are  recorded  on  the  sound  sheet.  Side  1,  OPEN  FILE, 
PRNTRCRD,  PRNTSNGU  ADDLABEL,  and  EXEC.  Side 
2t  DATAFILE* 


Attention  all  6800,  8080,  6502  and  what-ever  owners, 
this  Floppy  ROM  is  usable  by  you!  Those  of  you  that 
have  prepared  a “Why  don’t  you  produce  a Floppy  ROM 
for  me  , . form  letter  with  your  fancy  text  editors,  may 
now  throw  them  away.  The  contents  of  this  Floppy  ROM 
can  be  unloaded  and  listed  by  anyone  who  has  a system 
capable  of  running  a BASIC  language  program. 

Please  note,  we  said  “unload  and  listed,”  because, 
unless  the  system  is  running  a MSI  FD-8  Disk  Memory 
under  the  control  of  MSI  version  1.2  DOS,  the  program 
contained  on  Floppy  ROM  Number  4 will  not  function 
without  some  modifications. 

For  those  running  a disk  oriented  computer  system, 
there  should  be  no  difficulties  in  modifying  the  program. 
If  the  system  is  not  disk  oriented,  it  is  possible  to  use 
the  15  programs,  or  at  least  parts  of  them,  to  design  a 
mailing  list  system  around  a cassette  system.  The  diffi- 
culties will  be  in  the  area  of  changing  the  design  of  the 
data  files  from  a random  to  a sequential  organization. 
This  is  not  an  easy  task,  but  it  can  be  done.  Regardless 
of  the  organization  of  your  system,  we  recommend  that 
you  try  to  unload  the  programs. 

The  data  is  physically  recorded  on  the  Floppy  ROM 
using  the  familiar  Kansas  City  300  Baud  format.  The 
logical  data  format  was  recorded  using  a new  software 
standard  called  IAPS.  The  iAPS  format  was  designed 
specifically  for  use  in  transferring  data  between  two 
systems,  even  when  the  host  machines  have  the  follow- 
ing characteristics: 

1*  Might  be  based  on  a different  computer  architec- 
ture such  as  the  Motorola  6800,  Intel  8080,  Zilog 
Z80,  MOS  Technology  6502,  or  any  other  popular 
computer  chip. 

2.  Use  different  BASIC  interpreters  or  compilers*  For 
instance,  in  some  of  the  software  systems  now  In 
use,  saved  programs  are  output  in  a readable  ASCII 
format  with  control  characters  imbedded  In  each 
line  of  program  code,  while  other  systems  save  the 
program  in  the  Internal'  format  used  by  that  sys- 
tem. Other  systems  do  not  reformat  the  programs 
at  all,  but  merely  save  them  as  if  listed  on  tape. 

3.  Most  systems  provide  a method  of  starting  and  stop- 
ping the  tape  recorder  motors,  but  some  do  not  pro- 
vide this  under  system  control.  There  are  systems 
that  use  control  characters,  imbedded  in  the  data,  for 


* Floppy  ROM  and  IAPS  are  trademarks  of  INTERFACE  AGE  Maga- 
zine, Cerritos,  CA. 


Obviously,  these  differences  create  some  very  formid- 
able problems  to  overcome,  when  trying  to  provide  quality 
machine  readable  programs.  Especially  when  the  exact 
characteristics  of  the  receiving  machine  are  not  known! 

Here  at  INTERFACE  AGE,  it  was  decided  that  the  best 
way  to  handle  the  problem,  was  to  reformat  the  “saved” 
programs  into  a publishing  standard.  This  would  unfor- 
tunately require  each  user  to  reconvert  the  distributed  pro- 
grams back  into  the  internal  standard  used  by  that  user  It 
was  felt,  though,  that  the  advantages  obtainable  by  this 
technique  far  outweighed  the  disadvantages  of 
each  user  having  to  reconvert  the  programs  upon  receipt. 

Therefore,  we  are  providing  some  sample  conversion 
programs  for  the  6800  and  8080  systems  in  this  article. 
Access  to  a 6502  processor  was  not  available,  so  it  was 
not  possible  to  prepare  a conversion  program  for  that 
system. 

This  Fioppy  ROM  is  a continuation  of  our  attempt  to 
provide  quality,  usable  software  to  the  end  user.  We  will 
continue  to  refine  the  techniques  used  in  the  produc- 
tion, distribution,  and  use  of  the  Floppy  ROM's  In  order 
to  meet  that  commitment. 

The  data  formatting  method  used,  (IAPS),  has  been  in 
use  for  some  time  now,  to  transfer  data  between  several 
systems.  Transmission  techniques  have  included  the 
use  of  homebrew  and  commercial  modems  over  the  tele- 
phone network,  and  mailed  cassette  tapes. 


To  be  able  to  recover  the  data  from  the  Floppy  ROM, 
the  ability  to  read  a 300  baud  Kansas  City  “cassette" 
tape  must  exist,  (The  frequencies  used  are  1200  and 
2400  Hz.) 

The  process  is  to  playback  the  Floppy  ROM,  and  re- 
record the  tone  signals  onto  a cassette  tape  for  further 
processing  by  the  target  computer,  using  the  following 
procedures: 

* 1.  Rerecord  the  Floppy  ROM  onto  a cassette  tape.  Be 


* For  those  of  you  who  are  not  quite  sure  of  the  techniques  re- 
quired to  work  with  a Fioppy  ROM , we  suggest  that  you  read 
Orv  Baicom's  Fioppy  ROM  Loading  Techniques  in  the  March 
and  April  issues  of  INTERFACE  AGE . 
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sure  to  leave  a small  pause  between  each  of  the  15 
individual  programs  and  also  before  the  data  base. 
This  is  to  allow  starting  and  stopping  of  the  record- 
er program  file  by  program  file,  while  running  the 
conversion  program. 

2.  Load  the  conversion  program  for  your  computer. 
Make  sure  you  have  selected  the  proper  options, 
with  regard  to  motor  control,  terminal  and  cassette 
recorder  addresses. 

3.  Place  the  Floppy  ROM  cassette  in  the  cassette 
player. 

4.  Run  the  program.  The  computer  should  display  a 
message  “READY  TO  START”  on  the  terminal. 

5.  Type  a “carriage  return.”  If  the  tape  did  not  start, 
or  if  the  system  does  not  have  the  ability  to  start 
the  cassette  motor,  manually  start  the  cassette 
player. 

6.  The  computer  will  indicate  that  it  has  completely 
read  the  tape  by  responding  with  “READY  TO  RE- 
CORD.” 

7.  Place  a new  blank  cassette  into  your  cassette  re- 
corder. Manually  position  the  tape  beyond  the  tape 
leader,  if  any  is  present. 

8.  Type  a “carriage  return.”  If  the  output  tape  did  not 
start,  or  if  the  system  does  not  have  the  ability  to 
start  the  cassette  motor,  manually  start  the  cas- 
sette recorder. 

9.  The  computer  system  is  now  converting  the  “IAPS” 
format  into  a format  that  the  system  will  accept 
either  as  a “saved”  program  or  as  a “fast  typist” 
depending  on  the  options  selected  when  creating 
the  desired  version  of  the  conversion  program. 

10.  When  the  computer  has  finished  recording,  it  will 
display  a “READY  TO  CONTINUE”  message  on 
the  terminal. 

11.  A “carriage  return”  will  cause  the  system  to  re- 
spond with  the  “READY  TO  START”  message,  so 
the  next  program  can  be  converted.  Repeat  steps 
1 to  11  for  each  of  the  15  programs  and  also  for  the 
data  base  that  is  recorded  on  the  Floppy  ROM,  side  2. 

When  conversion  of  the  program  is  finished,  load  BASIC 
into  the  computer  system.  If  the  ‘fast  typist’  option  is 
selected  for  conversion,  then  patch  BASIC  as  necessary 
to  read  the  cassette  tape  as  keyboard  input.  Then  read 
the  first  converted  program  into  the  system.  Remember, 
with  the  ‘fast  typist’  mode  of  operation,  there  are  no  cas- 
sette control  signals  recorded  on  the  cassette  tape.  It 
will  be  necessary  to  manually  stop  the  tape  at  the  end. 

Change  any  commands  that  the  system  will  not  ac- 
cept, and  resave  the  program  using  the  BASIC  cassette 
save  command  (usually  “CSAVE”  or  “TSAVE”).  Repeat 
the  above  procedure  as  necessary. 

FOR  THOSE  WITH  AN  8080 
The  8080  version  has  five  commands: 

C copy  IAPS  source  directly  to  memory 

L load  IAPS  source  after  decoding 

D dump  memory  to  tape 

Control-C  correct  keyboard  error 

Control-X  return  to  monitor 

An  assembly  listing  is  given  in  Program  4.  The  pro- 
gram is  started  by  branching  to  the  beginning  (the  label 
START).  The  program  responds  by  printing  the  prompt 
character  > on  the  console. 

LOADING  A IAPS  SOURCE  PROGRAM 
The  IAPS  checksummed  program  can  be  loaded  into 
memory  from  cassette  or  paper  tape  by  typing  an  L 
(load),  a four-character  hexadecimal  address  where  pro- 
gram loading  is  to  begin,  and  a carriage  return.  The  pro- 
gram is  input  from  the  port  defined  by  the  names  FSTAT / 
FDATA.  After  the  program  is  loaded,  the  console  will 


print  out  the  memory  location  of  the  program  end.  If  any 
checksums  occur,  the  message:  (n)  CHECKSUM  ERRORS 
will  be  printed,  followed  by  a list  of  the  corresponding 
block  numbers.  If  there  are  no  errors,  there  will  be  no 
message.  This  method  of  loading  will  reproduce  the  ori- 
ginal memory  image  that  the  IAPS  tape  was  made  from. 
That  is,  only  the  data  between  the  STX  and  ETX  is 
entered.  Any  character  after  a DLE  character  is  con- 
verted back  to  its  original  control  character  form,  and  a 
carriage  return  is  inserted  at  the  end  of  the  record 
(block),  when  the  ETX  character  is  encountered. 

A second  method  of  loading  IAPS  tapes  is  also  provid- 
ed. This  method  is  especially  useful  for  making  copies 
of  IAPS  tapes,  since  the  entire  tape  is  copied  exactly  in- 
to memory.  Type  a C (copy)  followed  by  the  four-charac- 
ter hexadecimal  load  address  and  a carriage  return. 
Again  at  the  conclusion  of  the  load,  the  final  address 
will  be  printed  on  the  console.  As  in  the  first  load 
method,  the  data  are  summed  during  the  load  process 
and  compared  to  the  checksum  bytes  at  the  end  of  each 
block.  If  any  of  the  blocks  are  improperly  read,  the  above 
error  message  will  be  printed,  followed  by  the  actual 
block  numbers  in  error. 

The  third  command  can  be  used  to  produce  a source 
tape  of  the  program  loaded  with  the  L or  C command. 
Type  a D (dump),  the  starting  address,  and  a carriage 
return.  The  file  will  be  output  to  the  tape  port 
(TSTAT/TDATA).  The  end  address  is  not  needed  since  a 
binary  five  was  placed  at  the  end  of  the  file  when  it  was 
originally  loaded.  After  each  carriage  return  is  output,  a 
double  loop  is  executed  to  provide  a time  delay.  If  more 
of  a time  delay  is  needed,  increase  the  initialized  value 
of  register  D at  address  8131  HEX. 

Two  additional  commands  are  available.  Typing  a 
Control-C  on  data  entry  allows  for  error  recovery.  The 
program  restarts,  printing  the  prompt  >.  When  done, 
return  to  the  monitor,  the  address  defined  by  the  label 
MONIT  at  8161  HEX,  by  typing  a Control-X. 


FILE 

NO.  OF 

NO.  OF 

TIME 

NAME 

LINES 

CHARS. 

(IN  SEC.) 

OPENFILE 

46 

1367 

45 

PRNTRCRD 

135 

3343 

111 

PRNTSNGL 

75 

2091 

70 

ADDLABEL 

63 

1642 

54 

CHNGDATA 

151 

4165 

138 

EXEC 

63 

1860 

62 

PRNTQUAD 

85 

2243 

74 

FORMLETR 

200 

4668 

155 

PRNTITLS 

28 

740 

24 

REVLITI 

32 

888 

29 

CREATLET 

56 

1472 

49 

PACKFILE 

54 

1436 

47 

ALFABITZ 

75 

1940 

64 

LISTPGMS 

127 

2395 

79 

FORMAT 

57 

1851 

61 

TOTAL 

1247 

32101 

1070 

DATAFILE 

7987 

266 

Table  1.  Floppy  ROM  #4  Timing  Chart 


GETTING  STARTED 

The  8080  version  requires  a little  more  than  one-half  K 
bytes  of  memory.  The  stack  is  placed  out  of  the  way, 
near  the  top  of  memory.  The  console  is  addressed  to 
10/1 1 HEX  (20/21  octal)  and  the  tape  and  file  ports  are  ad- 
dressed to  12/13  HEX  (22/23  octal).  Table  2 gives  some  of 
the  locations  and  parameters  that  may  have  to  be  changed 
for  a particular  system. 

The  assembly  listing  shown  in  Program  4 was  pro- 
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Source 

Program 

Address 

Data 

Variable 

(HEX) 

(HEX) 

Define  stack 

STACK 

F3AQ 

Console  status 

CSTAT 

814Ft  8165 

10 

Input  mask 

CIMSK 

8151 

01 

Output  mask 

COMSK 

8167 

02 

Jump  zero 

8152,8168 

CA 

Tape  status 

TSTAT 

8144 

12 

Tape  data 

TDATA 

81 4C 

13 

Output  mask 

TMOBK 

8146 

02 

Jump  zero 

8147 

CA 

File  status 

FSTAT 

80E4 

12 

File  data 

FDATA 

80  EB 

13 

Input  mask 

FIMSK 

80  E6 

01 

Jump  zero 

Table  2. 

80E7 

CA 

duced  on  a cross  assembler  that  is  similar  to  the  TDL 
macro  assembler  All  the  OP  codes  are  standard,  but  the 
pseudo-OPs  are  a little  different.  All  are  preceded  by  a 
decimal  point.  One-  and  two-byte  constants  are  defined 
with  .BYTE  and  .WORD  respectively.  Storage  is  defined 
by  .BLKB.  Global  symbols  are  defined  with  = = , and  the 
assembly  address  is  defined  with  a .PHASE  directive. 
Hexadecimal  constants  are  preceded  with  a $ as  with 
6800  code. 

PRELIMINARY  SPECIFICATIONS: 

International  ASCII  Publishing  Standard  (IAPS) 

Floppy  ROM  Number  4 contains  16  separate  data 
transmission  files.  The  first  15  files  are  part  of  the  MAIL- 
ING LIST  system  described  elsewhere  in  this  issue.  The 
last  transmission  file  is  the  INTERFACE  AGE 
cumulative  index  for  1975-76,  Volume  1.  Use  of  this 
machine  readable  index  will  be  described  beginning  in 
the  June  issue. 

Each  data  transmission  file  contains  one  or  more 
blocks  of  data  in  a controlled  format.  The  final  block  of 
data  is  followed  joy  a single  /EOT/  character. 


lHATA-fiLDCK  1 

DATA-BUJCK  2 

CiA  T A -BLOCK  2 

DATA-&L0CK  4 

/EOT  / 

Figure  1,  Transmitted  Data  File 


Each  of  the  transmission  blocks  are  variable  and  can 
be  broken  down  into  three  sections.  The  first  section 
contains  a one  to  eight  digit  block  identification  num- 
ber. The  second  section  is  “pure"  text  and  does  not  con- 
tain any  control  characters  other  than  the  /OLE/  charac- 
ter (HEX  ‘10’).  The  third  section  has  four  specially  for- 
matted characters  that  make  up  a checksum  to  verify  ac- 
curacy of  the  received  data. 

SECTION  IDENTIFICATION 
The  first  section  is  preceded  by  a /SOH/  character.  A 


/STX/  character  is  used  as  a separator  between  the  first 
and  second  sections,  while  an  IETXI  character  is  used 
as  a separator  between  the  second  and  third  sections. 

There  are  no  separator  characters  after  the  four 
checksum  characters,  and  any  characters  found  there, 
with  the  exception  of  an  /EOT/  should  be  ignored.  The 
next  block,  if  present,  will  start  with  a /SOH/  character. 


/SOH/ 

BLOCK- ID 

/STX/ 

TEXT -BLOCK 

/ETX/ 

CRC 

Figure  2.  Transmission  Block 


/SOH/  START-0 F-HE AD ER  CHARACTER,  (HEX  W) 

The  START-OF-HEADER  character  identifies  the  start 
of  a transmission  record.  The  CRG  checksum  is  reset  to 
zero  when  a /SOH/  character  is  detected.  The  checksum 
accumulation  starts,  therefore,  with  the  character  that 
follows  the  /SOH/  character.  Any  character  that  occurs 
after  the  checksum  characters  and  prior  to  a / SOH/ 
should  be  ignored  unless  it  is  a /EOT/  character. 

BLOCK-ID 

The  BLOCK-ID  is  a one  to  eight  digit  number  used  to 
identify  each  transmission  block  in  the  series  of  blocks 
that  make  up  a single  transmission  file.  This  number  is 
assigned  sequentially  and  starts  with  1,  as  block  0 is 
reserved  for  future  use. 

/SIX/  3TARTOF-TEXT  CHARACTER  (HEX  ‘02’) 

The  STX  character  is  used  to  define  the  start  of  the 
text  portion  of  the  transmission  block. 

TEXT-BLOCK 

The  TEXT-BLOCK  contains  either  a single  program- 
ming statement  or  a single  data  record,  depending  on 
which  of  the  16  flies  you  are  looking  at.  Except  for  DLE 
character  sequences,  all  characters  in  the  text  portion 
of  each  block  are  printable  ASCII  characters.  There  are 
no  other  control  characters  in  the  text  portion  of  a trans- 
mission block  except  the  / DLE/  sequences. 

All  characters  that  had  a value  of  less  than  a space 
(HEX  *20’)  were  translated  to  a two-byte  sequence  when 
the  Floppy  ROM  master  was  recorded.  The  first  byte  of 
the  two-byte  sequence  will  always  be  a /DLE/  (HEX  '10*). 
The  second  character  of  the  two-byte  sequence  is  the 
original  character  OR'ed  with  a HEX  40,  causing  it  to  be 
translated  into  a character  sequence  of  HEX  ‘40’ 
through  HEX  ‘5F\ 

IETXI  END-QF-TEXT  CHARACTER  (HEX  W) 

The  IETXI  character  marks  the  end  of  the  TEXT- BLOCK, 
and  is  also  used  as  an  indicator  to  identify  the  start  of 
the  checksum  characters. 

CRCT  Checksum 

The  Checksum  characters  form  a two's  complement 
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16-bit  checksum.  The  checksum  includes  at!  characters 
after  the  SOH,  up  to  and  including  the  ETX.  The 
checksum  characters  are  then  created  by  separating  the 
16-bit  two’s  complement  sum  into  four  nibbles.  Each 
nibble  is  then  OR’ed  with  a HEX  40  to  create  a byte  in 
the  HEX  40  to  4F  range. 

/EOT/  END  OF  TRANSMISSION  CHARACTER,  (HEX  W) 

The  / EOT/  character  is  used  to  terminate  the  trans- 
mission sequence.  If  marks  the  end  of  the  transmission 
fife,  even  if  if  appears  to  occur  in  the  middle  of  a trans- 
mission block.  This  will  allow  you  to  locate  the  end  of  a 
transmission  file  even  when  transmission  errors  occur 
Of  course,  if  a transmission  error  causes  the  EOT 
character  to  not  be  recognized,  there  is  nothing  we  can 
do  about  it, 

COMING  ATTRACTIONS 

The  programs  in  this  article  are  intended  to  be  the 
minimum  needed  to  use  Floppy  ROM  Number  4.  In  the 
coming  months  INTERFACE  AGE  will  present  programs 
with  additional  features.  One  of  these  new  features  will 
allow  for  the  generation  and  verification  of  a tape  in  the 
IAPS  format  with  data  held  in  memory.  Another  feature 
will  prevent  loading  a tape  over  this  loader  program 
(which  would,  of  course,  wipe  out  the  loader  and  maybe 
other  things  as  well). 

INTERFACE  AGE  will  also  be  considering  other  fea- 
tures of  error  recovery.  The  course  of  action  on  discov- 
ery of  an  error  is  not  always  obvious.  One  possibility  is 
to  discontinue  further  loading  and  return  to  the  com- 
mand level  when  a checksum  error  is  encountered. 
Another  possibility  is  to  print  the  block  number  Immedi- 
ately on  finding  a checksum  error.  In  this  case,  however, 
the  reading  program  will  fall  behind  unless  output  is  on 
a video  screen. 

The  8080  program  given  here  uses  a third  approach.  It 
continues  without  warning  until  It  reaches  the  end  of 
the  file,  saving  the  incorrectly  read  block  numbers  in  a 
buffer.  Then  after  the  entire  file  has  been  read,  the  block 
numbers  with  errors  are  printed  out.  Each  of  these 
methods  has  advantages  and  disadvantages.  In  the  end 
it  may  not  matter. 

Checksum  errors  may  occur  with  magnetic  tape  be- 
cause the  tape  head  is  dirty  or  because  the  tape  is  worn 
out.  Any  type  of  checksum  error  message  will  alert  the 
user  that  a problem  has  arisen. 

It  is  hoped  that  one  or  more  of  the  IAPS  conversion 
programs  for  either  the  8080  or  the  6800  will  assist  you 
in  the  unloading  of  the  Floppy  ROM. 

All  future  Floppy  ROMs  will  be  recorded  in  the  IAPS 
format,  so  hold  onto  the  conversion  programs.  When  a 
reliable  high  speed  (over  300  baud)  recording  method, 
compatible  with  the  Floppy  ROM  concept  is  available, 
INTERFACE  AGE  will  consider  converting  from  the  Kan- 
sas City  standard  to  the  newer  format. 

We  would  appreciate  hearing  from  anyone  who  either 
found  it  necessary  to  modify  or  to  create  another  IAPS 
converlson  program,  or  who  had  difficulty  running  an  ex- 
isting IAPS  conversion  program.  If  you  should  desire  a 
return  answer  by  mail,  please  include  a self-addressed 
stamped  envelope.  Mail  to:  INTERFACE  AGE  Magazine, 
Attn:  IAPS,  P.G.  Box  1234,  Cerritos,  CA  90701. 

Happy  converting  . . .!□ 


PROGRAM  1 


00(1  U' 
00020 
OOO  JO 
0U04O 
O0O5U 
00040 
00070 
00000 
000V  0 
O0I0O 
00110 
00 1 £0 


nam 

# * **  * * **  *****  f ***  * 

* 

* WRITTEN  BY 

* PH.t  THAMES  f WB4ARN 

* 

* WRITTEN  FOR  BW  f PC 

* 6900  WITH  SUTBLfG, 

* 

* CONVERTS  FROM  3 ft PH 

* J 0 ANY  BASIC  WRITTEN 

* RY  RUPERT  Hp  Ltl  IFRWYh 


001  JO 

* 

00140 

* REQUIRES  AC 

-30  UR 

00  ISO 

# EQUIVALENT* 

0OI6O 

* 

00 1 70 

# **  * * iff#  * * *****  *#  **  * * 

00 1 SO 

OPT 

GrSiNDPrNQG 

00190 

0 1 OO 

ORG 

110100 

00200 

0100 

7E 

0141 

JNP 

START 

00210 

0103 

01 

SOH  FCB 

1 

00220 

0104 

02 

STY  FCB 

2 

00  2 TO 

0105 

03 

ETX  FCB 

3 

00240 

0100 

04 

EOT  FCB 

4 

00250 

0107 

03 

E OF  ice 

5 

00260 

0108 

OP 

CK  FCB 

*0B 

002  70 

01O9 

A042 

5P0INT  FOB 

*A042 

0O2BO 

OIGB 

FFFF 

DELAYX  FOB 

4FFFF 

0029O 

010B 

01 

DELAYS  FCB 

1 

0030O 

O10E 

01FD 

BUFFER  FOB 

END 

00310 

0110 

01FD 

BUFNXT  FDD 

END 

00320 

0112 

0002 

INDEX1  RMB 

2 

O02J0 

0114 

1016 

MStilN  F OB 

41016 

00340 

0 1 1 6 

0000 

FDD 

0 

00350 

01  LB 

5? 

FCC 

/READY  FOR  INPUT/ 

00360 

0127 

04 

FCB 

4 

00370 

0120 

13 

MSPOUT  FCB 

*lJr*10r*14 

00180 

012B 

0000 

FOB 

0 

00390 

012B 

52 

FCC 

/READY  FOR  OUTPUT/ 

0G4OQ 

0 1 38 

04 

FCB 

4 

00410 

013E 

?E 

£07£ 

PDATAl  JNP 

*E07E 

00420 

* 

0O43O 

* IN I T STACK 

AND 

00440 

* BUFFER  POINTERS 

00450 

* 

00440 

0141 

PE 

0109 

STAR  r LOS 

9P0IMT 

O047O 

01  44 

FE 

01OE 

LBX 

BUFFER 

00480 

0147 

FF 

0110 

STX 

BUFNXT 

00490 

* 

005O0 

* OUTPUT  'INPUT'  MSB 

005 1 0 

* 

00520 

0140 

CE 

0114 

LBX 

♦MSG IN 

O053O 

01411 

80 

EF 

BSR 

PDA  f Al 

00540 

* 

O0S50 

*•  SET  UP  PUR  F 

43 

00560 

* FUR  INPUT /OUTPUT 

00570 

* 

00580 

0 1 4[ 

CE 

SO08 

LBX 

l*U008 

OuSSO 

0152 

n- 

AOOA 

STX 

+ AO0A 

00400 

* 

0041 0 

K LOUP  UN TR 

-CR- 

00670 

* TYPED 

00630 

+ 

00640 

0155 

UP 

33 

RE A PON  BSR 

INPUT 

006:10 

0l£i7 

Uf 

OP 

CMP  A 

♦ton 

00460 

0159 

26 

FA 

BNE 

RE A DON 

006  70 

* 

00600 

* INI T X-REG 

AND 

00490 

* START  READER 

00700 

# 

00710 

015B 

FE 

0110 

LEX 

BUFNXT 

00  720 

01 5£ 

96 

11 

LDA  A 

417 

00730 

0160 

HD 

23 

BSR 

OUTPUT 

00740 

* 

0075O 

* LOOP  UNTIL 

-SOH- 

00760 

* OR  -EOT-  FOUND 

007/0 

* 

007BO 

0162 

GO 

24 

NXTLIN  BSR 

INPUT 

0O7PO 

0164 

BX 

0106 

CMP  A 

EOT 

00800 

0167 

27 

24 

BEQ 

ENICIL 

00010 

0169 

B1 

0103 

CMP  A 

SON 

00820 

one 

24 

F4 

BNE 

NXTLIN 

00830 

* 

00040 

* bypass  me 

BLOCK 

008  50 

* ID  NUMBER, 

SKIP 

00860 

* EVERYTHING 

UNTIL 

OO070 

* -srx-  FOUND 

008  SO 

* 

00890 

01 6L 

ft  ft 

18 

NXLIN1  BSR 

INPUT 

OO9O0 

0170 

si 

0104 

CMP  A 

STX 

00910 

0173 

24 

F9 

BNE 

NXLIN1 

00920 

* 

009  30 

* SAVE  ALL  CHARS  AFTER 

00940 

* “STX—  UP  TO 

AND 

00950 

* INCLUDING  THE  -ETX- 
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* WE  Gar  A -SOlH 

* RESET  CHECKSUM  COUNT 

* CLEAR  BLOCK-ID  FIELD* 


* "ASCII'  REPRESENTATION* 


MAY  1978 


Business  Section 


INTERFACE  AGE  75 


02230 

02240 

02250 

02260 

02270 

02200 

02290 

02300 

02310 

02320 

02330 


026  0 
026E 
0271 
02  74 
0277 
02/fl 
0270 
02  SO 


40 

F7  012S 
FF  012? 
CE  0122 
BD  037D 
*6  0120 
EE  0124 
BO  037D 


CKETX1  MEG  A 
ST  A 0 
Six 
LDX 
JBR 
LDA  A 
LDX 
JSR 

* 

* COMPARE  IT 

* 


COUNT+2 

SAVEX 

4HCKSUM 

OPACK 

COUNT+2 

iHCKSUN+2 

OPACK 

NOW 


02340 

0283 

CE 

0122 

LDX 

#hck$om 

02350 

0286 

A6 

00 

LDA 

A 

OfX 

02360 

02  SB 

E6 

01 

LDA 

B 

itx 

02370 

02SA 

FE 

012B 

LDX 

SETX1 

02380 

028D 

A1 

00 

CMP 

A 

0 r X 

02390 

02SF 

26 

33 

BNE 

NO GOOD 

02400 

0291 

El 

01 

CMP 

B 

1 r X 

02410 

0293 

26 

2F 

BNE 

NOGOOD 

02420 

0293 

CE 

0124 

LDX 

4HCKSUMT2 

02430 

0298 

A6 

00 

LDA 

A 

0 r X 

02440 

02  ?A 

E6 

01 

LDA 

B 

1 r X 

02450 

02  9C 

FE 

01 2D 

LDX 

SETX2 

02460 

02  9F 

A1 

00 

CMP 

A 

0 r X 

02470 

02A1 

26 

21 

BNE 

N(J  GOOD 

02480 

02A3 

El 

01 

CMP 

B 

IfX 

02490 

02A5 

26 

ID 

BNE 

NDGGUIi 

02500 

02A7 

FE 

0129 

LDX 

SAVEX 

02510 

02520 

02530 

02540 

02550 
02560 
02570 
025  SO 
02590 
02600 
02610 
02620 
02630 
02640 
02650 
02660 
02670 
026SO 
02690 
02700 
02710 
02720 
02730 


* THIS  SLOEK 

* GO  GET  AND 


was  on 
THER » * , 


02AA  7E 
02AD  FF 
0280  FE 


02B3  SC 
02B6  27 
0269  A7 
026 A OS 
0268  FF 
026E  FE 
02C1  7E 


01EB  JMP  ESETSDH 

0129  SNUMB  STX  SAVEX 

0146  S HUM 81  LDX  NUMBX 

* 

* ARE  WE  SAVING  THIS  CHAR 

* AS  PART  OF  THE 

* BLOCK- ID? 


0000 

CPX 

#0 

06 

BEG 

ENUHB 

00 

STA  A 
INX 

OfX 

0146 

STX 

NUMBX 

0129 

ENUMD 

LDX 

SAVEX 

0217 

* 

JMP 

GET 

* BLOCK  WAS  HU  GOOD 

* ISSUE  MESSAGE  j 
Kf 


02  740 

02C4 

FF 

0105 

NUGUUD 

STX 

EBUFF 

02741 

02C7 

86 

04 

LDA 

A 

##04 

02742 

02C9 

A7 

00 

STA 

A 

OrX 

02743 

02CB 

F6 

01  OB 

LDA 

P 

PURTYP 

02745 

02CE 

D1 

01 

CMP 

B 

PORHPC 

02750 

02  DO 

26 

07 

BNE 

NG1 

02755 

02  D2 

06 

FF 

LDA 

A 

#*FF 

02760 

02  D4 

B7 

AOOC 

STA 

A 

<AOOC 

02763 

02  D7 

20 

05 

BRA 

NO  2 

02770 

02  D9 

06 

3C 

NG1 

LDA 

A 

t <3C 

02775 

02DB 

B7 

8007 

STA 

A 

<8007 

02700 

02DE 

B6 

01 

NG2 

LDA 

A 

#1 

02/83 

02EO 

BD 

0426 

JSR 

TAPEOF 

0278  7 

02L3 

CE 

012F 

LDX 

TMS0NG 

02790 

02E6 

BD 

0390 

JSR 

PE AT A 1 

02793 

02E9 

20 

03 

BRA 

END1N1 

02  BOO 
02610 
02820 

02630  02E8 

02640  02EB  FF  0105 
02850 
02660 
02B70 
02800 
028  VO 


******************* 

* GUI  RUT  BUFFER?  * 
******************** 

END IN  EOU  * 

STX  EBUFF 

* 

* TURN  READER  OFF 

* AND  WAIT  FOR  (IK 

* TO  PROCEED 


07900 
079 10 
02V  20 
02V  30 
07940 
02950 
02960 
079/0 
029  BO 
02990 
03000 
03010 
O3O20 
03030 
03040 
03050 
03040 
03070 
03000 
03090 
03100 
03110 
03120 
03130 
03140 
03150 
03180 
03190 
03200 
032 10 
03220 
03230 
03240 
03250 
03260 
03270 
03280 
03290 
03300 


02EE  U6  01 
07FO  PD  0426 
02  h 3 OF  015), 
02F6  BD  0398 
02F9  6D  0390 


02FC 

02FF 

0302 

0305 

0307 
0309 

0308 
030B 


030F 

0311 

0314 

0317 


BD  0399 
BD  0110 
81  44 
27  49 
81  43 
27  02 
20  ED 


ENDfNl  L.DA 

A 

U 

JSR 

TAPEUF 

LDX 

tMBGPCH 

JSR 

PDAfAl 

JSR 

WAIT 

* 

* up  r i UN  t 1 

IT 

’D" 

OR  *C'T 

OPTION  LDX 

4MSGDUP 

JSR 

PDA  TA1 

JSR 

INEEC 

CMP 

A 

♦ ' D 

PEG 

PUTS 

CMP 

A 

#'C 

BEG 

PUTO 

BRA 

OPTION 

* CONVERSION  OPTION 

* SELECTED* , ♦ 

* TURN  PUNCH  ON 

* CREATE  LEADER 


03 OF  PUTO 

86  02 
80  04118 
BD  03 AS 
FE  0103 


EGU 

* 

LDA  A 

#2 

JSR 

TAPE ON 

JSR 

DELAY3 

LDX 

BUFFER 

* OUTPUT  EACH  BATA  LINE 

* WITH  A TIHE  DELAY 

* AFTER  THE  -CR- 

* STOP  WHEN  -EOT- 

* FOUND 

* 

********** 

* SKIP  ALL  DATA  UP  TO 

* AND  INCLUDING  THE 

* -STX- 


03310 

03 1A 

A6 

00 

PUT 

LDA 

A 

OfX 

03320 

03 1C 

08 

INX 

03330 

03  ID 

SI 

04 

CMP 

A 

**04 

03340 

031 F 

27 

48 

BEG 

DUNE 

03350  0321  SI  02 

03360  0323  26  F5 

03370 

03300 

03390 

03400 

03410 

03420 

03430 

03440 

03450 

03460 

03470 

03400 

03490  0325  A 6 00 

03500  0327  OB 

03510 

03520 

03530 

03540  0328  SI  04 

03550  032A  27  1C 

03560 

03570 

03580 

03590  032 C 01  03 
03600  032E  27  OE 
03610 

03620 

03630 

03640  0330  81  10 

03650  0332  26  05 

03660 

03670 

03600 

03690 

03700 

03710  0334  A6 
03720  0336  08 
03730  0337  84 
03740 
03750 
03760 
03770 


CNF  A 
BNE 


**02 

PUT 


* OUTPUT  ALL  CHARS 

* UNTIL  -ETX- 

* 

* DON'T  FORGET  THE 

* -OLE-  SEOUL NCES ■ 

* 

* EVERYTHING  BETWEEN 

* “STX-  AND  -ETX-  IS 

* PART  OF  THE  BASIC 

* STATEMENT . 

* 

PUT1  LDA  A 0 f X 
I NX 

* 

* -EOT”  CHAR? 

* 

CMP  A *<04 
PEG  FUT3 

* 

* "ETX-  CHAR? 

* 

CMP  A **03 
DEG  PUT2 

* 

* -DLE-  CHAR? 

* 

CNF  A #*10 
BNE  PUT 11 

* 

* WAS  -DLL-  * , , 

* CONVERT  NEXT  CHAR 

* BACK  TO  GRIG* VALUF 


00 

LDA 

INX 

ft 

o,x 

3F 

* 

AND 

A 

#*3F 

OUTPUT  CHAR 
IN  A-REG 


03700 
03790 
03800 
03010 
03320 
03830 
03B40 
03850 
03860 
03870 
030  BO 
03090 
03900 
03910 
03920 
03930 
03940 
03950 
03960 
03970 
03980 
03990 
04000 


033?  8D  01 IF 
033 C 20  E7 


JSR 

BRA 


OUT APE 
PUTl 


* -ETX-  WAS  FOUND 

* OUTPUT  A -CR- 

* INSTEAD.  THEN 

* PAUSE  (ALLOWS 

* RECEIVING  SYSTEM 

* TO  ECHO  A -LF- 

* WITHOUT  INTERFERING 

* WITH  INCOMING  DAI  A. 


033E  86  OD 
0340  PD  01  IF 
0343  BD  03AL 
0346  20  U2 


03413  06  OD 
034A  BO  01 IF 
03 4 D BO  03AE 


PUT2  LDA  A #*0D 

JSR  OUTAPE 

JSR  DELAYS 

BRA  PUT 

* 

* “EOT-  WAS  FOUND 

* OUTPUT  FINAL  -CR- 

* 

PUT3  LDA  A MOD 

JSR  DU TAPE 

JSR  DELAYS 


04010  0350  20  17 

04020 

04030 

04040 

04050 

04060 

04070 

04000 


BRA 


DONE 


DUPLICATION  OPTION 
SELECTED i * . 


TURN  PUNCH  ON 
CREATE  LEADER 


04090 

04100 

04110 

04140 

04150 

04160 

04170 

04180 

04190 


0352 
0354 
0357 
035  A 


* 

* 

PUT5 


06  02  PUTS  LDA  A *2 
BD  0411  JSR  TAPEGN 

BD  03AS  JSR  DELAYS 

FF  0103  LDX  BUFFER 

* 

* OUTPUT  ENTIRE  BUFFER 

* TO  TAPE  STOP  WHEN 

* -EOT-  CHAR  FOUND. 


04200 

0350 

A 6 

00 

PUT6 

LDA 

A 

OfX 

04210 

035F 

08 

INX 

04220 

0360 

BD 

01  IF 

JSR 

UUTAPE 

04230 

0363 

ai 

04 

CMP 

A 

**04 

04240 

0365 

27 

02 

DEG 

DONE 

04250 

0367 

20 

F4 

BRA 

PUT6 

04260 

* 

04270 

* 

TURN 

PUNCH 

□FF 

04280 

* 

WAIT 

FDR 

□K 

04290 

* 

TG  PROCEED 

04300 

♦ 

04310 

036? 

PD 

03A5 

done 

JSR 

DELAY 3 

04320 

036  C 

86 

02 

LDA 

A 

#2 

04330 

036E 

BD 

0426 

JSR 

TAPEOF 

04340 

0371 

CE 

Olftl 

LDX 

+MSGF 

04350 

0374 

BD 

0390 

JSR 

PBATA1 

04360 

0377 

BD 

0390 

JSR 

WAIT 

04370 

037A 

7E 

OILS 

JMP 

START 

04380 
04390 
04400 
04410 
04420 
04430 
04440 
04450 
04460 
04470 
04400 
04490 
04500 
04510 
04  520 
04530 
04540 
04550 


******************** 

* subroutines:  * 

******************** 

* 

* CONVERT  BYTE  IN 

* A-REG  TO  A 2-BYTE 

* ASCII  SEQUENCE  OF 

* HEX  '40'  THRU  ' 4F ' 


037D 

037E 

037F 

0380 

0381 
0302 
0384 
0386 
0388 


□PACK 


44 

44 

B4  OF 
SA  40 
A7  00 
32 


PSH  A 
LSR  A 
LSR  A 
LSR  A 
LSR  A 
AND  A 
ORA  A 
STA  A 
PUL  A 


MOF 

**40 

OfX 


04560 

0375 

84 

OF 

AND 

A 

#f  OF 

04570 

0377 

0A 

40 

ORA 

A 

4*40 

04580 

0379 

A7 

01 

STA 

A 

IfX 

04590 

03  7B 

39 

RTS 

04600 

04610 

04620 

04630  037C 

04640  03 7U  BD  01  OF 

04650  03 Vi-  HI  OD 

04660  03 H I 26  F 9 

04*70  0303  3V 

04600 

04690 

04700 

04710 

04720 

04730 

04740 

04750 

04760 


*******************3* 

* WAIT  FOR  -CR-  REPLY 

* 

WAIT  EGU  * 

JSR  INEEE 

CMP  A MOD 
BNE  WAIT 

RTS 

* OUTPUT  ALL  CHARS 

* OF  A MESSAGE  UP 

* TO  BUT  NOT  INCLUDING 

* A HEX  '04'  CHAR. 

* X-REG  POINTS  TO 

* START  OF  MESSAGE 

* UPON  ENTRY, 


04770 

0384 

)Vj 

00 

PD AT A 1 

LDA 

A 

OfX 

04  7HO 

0386 

81 

04 

CMP 

A 

*404 

04  /90 

0 388 

27 

06 

BE  ft 

PDATA2 

04000 

03CA 

ED 

0112 

JSR 

ou  r EE 

04010 

03SB 

08 

INX 

04020 

038E 

20 

F4 

BRA 

PDATA1 

048 JO 

0390 

39 

PDATA2 

RTS 

04040 

04350 

04060 

04070 

04080 

04090 

04900 

04910 


******************** 

* SOFTWARE  timing 

* DELAY  LOOP. 

* CHANGE  VALUES  OF 

* DECAY 1 AND  DEL AY 2 

* TO  CHANGE  LENGTH 

* OF  DELAY 

* 


04920 

0391 

FF 

0120 

DELAYS 

STX 

SAVEX 

04  9 JO 

0JV4 

FE 

0107 

LDX 

DELAY! 

04V  40 

0397 

1-6 

0109 

LDA 

B 

DELAY2 

04950 

39A 

5A 

DELI 

DEC 

B 

04960 

03  9 B 

27 

05 

B£Q 

DEL3 

04970 

03  9 D 

09 

DEL  2 

BEX 

049H0 

03  9L 

26 

FD 

BNE 

DEL2 

04990 

03  AO 

20 

FB 

BRA 

DELI 

0500  V 

03  A 2 

FE 

0120 

DEL  3 

LDX 

SAVEX 

0501  QJA5  39 

05020 

05030 

05040 

05050 

05060 


RTS 

******************** 

* GET  A CHAR  FROM 

* AC -30  CASSETTE 

* INTO  THE  A-REG, 

* 


05070  03A6  FK  03C9  TAPEIN  STX 

05080  OJA?  F6  010A  LDA  B 

05090  03 AC  D1  01  CHp  B 

05100  OJAE  27  06  BEG 

05110  03 BO  FE  010D  LDX 

051 20  03B3  FF  AOQA  STX 

05130  03B6  BD  0115  TAPEI2  JSR 


03  CM 
OJGE 
dJDl 
03U3 
03Db 
03DU 
OiUB 
03  ML 
0 Jfc  1 
0JE3 
03E5 
03L8 


05140  03B9  F6  010A 
05150  03  EtC  M J 01 
05160  03 BE  27  06 
05170  03C0  FE  01 OD 
05180  03C 3 FF  AOOA 
05190  03  C6 

05200  03C6  84  VP 
0521 0 03CD  39 
05220  03 C 9 0000 
05230 
05240 
05250 
052*0 
05270 
05200 
05290 
05300 
05310 
05320 
05330 
05340 
05J50 
05360 
053/0 
05380 
05390 

05400  03 LB 
05410 
05420 
05430 
05440 
05450 
05460 
05470 
05480 
05490 
05500 
05510 
05520 
05530 
05540 
0S5S0 
05560 
053  70 
05300 
05390 
05600 
05610 
05620 
03630  03FF 
05640 
05650 
05660 
05670 
03680 
05690 
05700 
05710 


IX 

OP  SYS 

M1KBUG 

TAPEI2 

TAPE 

i AOOA 

INCH 

□PS  YE 

M1KBUG 

TAPE I 3 

TERM 

*AOOA 


03EC 
03EF 
03  FI 


03F3 

03F5 

03F6 

O3F0 


03FA 

03FC 


0400 

0402 


PP  03 C 9 
F 6 010A 
HI  01 
27  06 

Ft.  oion 

IP  AOOA 
BD  0118 

F6  (JIQA 

D1  01 
27  06 
Ft  01  OB 
FF  AOOA 
03ED 
39 


03tC 

BD  0412 
81  01 
26  03 


06  11 
06 

81  02 
26  OS 


B6  12 
BB  OUE 
03  FF 
39 


0400 
81  01 
26  04 


**7F 


TX 

OF  SYS 
Ml K BUG 
TAPE02 
TAPE 
<aooa 

DUTCH 

OPSYS 

MIKBUG 

TAPEU3 

TERM 

9A00A 


LDA  B 
CMP  B 
BEG 
LDX 
STX 

TAPE  13  EUU 

AND  A 
RTS 

TX  FDB  0 

******************** 

* OUTPUT  A-REG  10 

* AC -30  CASSETTE 

* 

iAPEOU  SIX 

LOA  B 
CMP  B 
BEG 
LDX 
STX 

TAFE02  JSR 

LDA  B 
CMP  B 
BEG 
LDX 
STX 

TAPEU3  EQU  * 

RTS 

******************** 

* 1N1TALIZE  PORT 

* IHfcN  TURN  MOTOR 

* ON* 

* 

1 APfcON  EQU  * 

JSR  TINIT 

CMP  A #01 
BNE  TAFEN1 

* 

* TURN  READER  UN 

* 

LDA  A *<11 
BRA  TAP 
TAPEN1  CMP  A #2 

BNE  TAPEN3 

# 

* TURN  PUNCH  ON 

* 

LDA  A #*12 
TAPEN2  JSR  CUT APE 
TAPEN3  EGU  * 

RTS 

******************** 

* TURN  MOTOR  OFF 

* 

TAPEOF  EQU  * 

CMP  A #1 
bnl  TAPEF 1 

* 

# TURN  READER  OFF 


76  INTERFACE  AGE 


Business  Section 


MAY  1978 


05720 

03730 

0404 

86  13 

* 

LDA  A 

4*13 

05740 

0406 

20  06 

BftA 

TAPEF2 

05750 

0409 

81  02 

TAPEF1 

CMP  A 

*2 

05760 

05770 

040 A 

26  05 

4 

BNE 

TAFEF3 

05780 

* TURN 

PUNCH 

Off 

05790 

05800 

040C 

86  14 

4 

LDA  A 

*•14 

0581O 

040E 

BE  01 IE 

TAPEF2 

JSR 

0 UTAPE 

05020 

0411 

TAPEF3 

EGU 

4 

05830 

05940 

0411 

39 

4 

RTS 

05050 

4 INIT 

TAPE 

05860 

4 IF  NECESSARY . . * 

05870 

4 

05880 

0412 

riNiT 

ECU 

* 

05890 

0412 

39 

RTS 

05900 

0413 

002O 

RMD 

32 

05010 

0433 

END 

ECU 

* 

05920 

END 

BUFFER  0103 

PROGRAM  3 


OOOlO 
00020 
00030 
00  040 
00050 
00060 
00070 

oocao 

00090 

ooioo 
00110 
00120 
00130 
00140 
00 150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
OO230 
O024O 
00250 
0O26O 
0O27O 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 


00400 

00410 

00420 

00430 

00440 

00450 

00460 


NAM 

OPT 


A680B 

OiStL 


WRITTEN  BY 
BILL  TURNER#  UB4ALM 
AND 

BILL  THAMES*  UB4ARN 

FDR  THE  ALTAI  ft 
6 BOB  SYSTEM  WITH 
KCACft  CASSETTE* 

CONCERTS  FROM  TAPS 
TO  'FAST  TYPIST  * 
MODE  OF  OPERATION* 


00490 

00500 

00510 

00520 

00530 

O054O 


0100 

0100 

0103 

0105 

0107 

0109 
01OA 
0 1 OH 

0110 
0113 
0116 

0119 

one 

01  ID 
01  IE 
OllF 

0120 
0122 
0123 
0125 
0127 

0129 
01 2A 
01 2D 
01 2C 
01 2D 
01 2E 
012F 

0130 

0131 

0132 

0133 

0134 

0135 

0136 

0137 

0138 

0139 
013A 
0 1 3B 


* 

* 

* 

* 

* 

* 

* 

* 

He 
* 

HE 
HE 
* 

HE 
* 

* 

HE 
* 

******************** 

4 INCH  *FF0O>  DUTCH  • FF81  ( TERMINAL  1/D) 
4 CSTAT  < FO 1 0 * CDATA  *FOll  (TAPE  I/O) 


WILL  DUPLICATE 
AN  IAPFSFORMATTED 
TAPE 


7E  01 BE 

0400 

0000 

FFFF 

02 

7E  FFOO 
7E  FF81 
7E  E1AC 
7E  E1B1 
7E  0394 
7E  C3A5 
30 
30 
30 
30 

0000 

00 

00OO 

0000 

0000 

20 
20 
23 
2D 
2D 
2D 
2D 
2D 
2D 
20 
2D 
20 
49 
53 
20 
42 
41 
44 
04 


□RG 

JMP 

BUFFER  FDD 
EBUFF  FDB 
BELAY  1 FDD 
BE LAY 2 FCB 
INEEE  JMP 
DU  TEE  JMP 
INCH  JMP 
OUTCH  JMP 
INTAPE  JMP 
□UTAPE  JMP 
HCKSUN  FCC 


COUNT  FBB 
FCB 

SAVE*  FED 
SET XI  FDD 
SETX2  FDB 


40100 

START 

END 

0 

• FFFF 

• 2 

• FFOO 

• FFS1 

• ElAC 

• ElBl 
TAREIN 
TAPEGU 
70000/ 


**  FOLLOWING  IS  PDBTIONAL  DEPENDENT i *44 
MESNG  FCC  / •/ 


NUMBER  FCC 


FCB  *04 

44  END  OF  POSTION AL  DEPENDENT  AREA. 


0130  OOOO 
013E 
013E  0DOA 

0140  20 

0141  32 

0142  45 

0143  41 

0144  44 

0145  39 

0146  20 

0147  54 

0148  4F 

0149  20 


NUMBX  FDD 
MSGST  EQU 
FDD 
FCC 


0 
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014A 

S3 

00750 

* 
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-CR- 

0140 

54 

00760 

* 

014C 

41 

00770 
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start 

LDS 
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014D 

52 

00790 

GIBE 

CE 

013E 

LDX 

•MSGST 

014E 

54 

00790 

01C1 

BD 
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JSR 

TI2 

014F 

3f 

00SOO 

01C4 

BD 

0372 

JSR 

PDATA1 

0150 

20 

00810 

01C7 

0D 

036  A 

JSR 
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00550 

0151 

04 

FCD 

4 

00820 

* 

00560 

0152 

NSGPCH  EH  LI 

* 

00830 

4 
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TAPE 

DN 

00570 

0152 

0D0A 

FDD 

• ODOA 

00840 

4 

00580 

0154 

20 

FCC 

/ READY  TO  f 

0155 

52 

0156 

45 

0157 

41 

0158 

44 

0159 

59 

015A 

20 

015D 

54 

015C 

4F 

015D 

20 

OISE 

52 

015F 

45 

0160 

43 

0161 

4F 

0162 

52 

0163 

44 

0164 

3F 

0165 

20 

00590 

0166 

04 

FCB 

4 

0O6OO 

0167 

M 5GB UP  EOU 

* 

0O61O 

0167 

ODOA 

FDB 

• ODOA 

00620 

0169 

20 

FCC 

/ TYPE  'E*  ’ 

016A 

54 

016B 

59 

016C 

50 

016D 

45 

016E 

20 

016F 

22 

0170 

44 

0171 

22 

0172 

20 

0173 

54 

0174 

4F 

0175 

20 

0176 

44 

0177 

55 

0170 

50 

0179 

4C 

01 7A 

49 

01 7B 

43 

01 7C 

41 

017D 

54 

01 7E 

45 

017F 

20 

00630 

0100 

ODOA 

FDB 

•ODOA 

00640 

0182 

20 

FCC 

/ OR  "Ca  TO 

0103 

4F 

0194 

32 

0185 

20 

0186 

22 

0197 

43 

0199 

22 

019? 

20 

01SA 

54 

O10B 

4F 

01BC 

20 

018D 

43 

01 8E 

4F 

018F 

4E 

0190 

56 

0191 

45 

0192 

52 

0193 

54 

0194 

20 

0195 

3A 

00650 

0196 

04 

FCD 

*04 

00660 

0197 

HSGF  EOU 

* 

O067O 

0197 

ODOA 

FDB 

•ODOA 

00680 

0199 

20 

FCC 

/ ALL  DONE 

01 9A 

41 

019D 

4C 

019C 

4C 

019B 

20 

01 9E 

44 

01 9F 

4F 

01AO 

AE 

01A1 

45 

01A2 

20 

01  A3 

2D 

C1A4 

2D 

01 A5 

2D 

01 A6 

20 

01A7 

52 

01 A8 

45 

01A9 

41 

01 A A 

44 

01 AB 

59 

01  AC 

20 

01  AD 

54 

01 AE 

4F 

01 AF 

20 

01  DO 

43 

01B1 

4F 

01S2 

4E 

0103 

54 

01D4 

49 

01D5 

4E 

01D6 

55 

01D7 

45 

01 BQ 

3F 

0109 

20 

00690 

01  BA 

04 

FCB 

04 

0O7OO 

00710 

00720 

00730 

00740 


TO  DUPLICATE  / 


TO  CONVERT  :/ 


TO  CONTINUE?  / 


* INIT  STACK  POINTER 

* DO  DUMMY  READ 

* FROM  KCACR  INTERFACE  t 
ISSUE  ’INPUT?*  MSG# 


MAY  1978 


Business  Section 


INTERFACE  AGE  77 


00850  OICA  FE  0103 

OOB60  OiCD  BD  03B3 

00B70 

008  BO 

00890 

00900 

0 09 1 0 

00920 


LDX 

JSft 


BUFFER 

TAPEON 


GET  CHAR.  LOOP 
until  -sch- 

FOUMD. IF  -EOT- 
ASSUME  END-QF-FILE* 


00930 

01  DO 

BD 

0116 

GET  I 

JSR 

3NTAFE 

00940 

01D3 

81 

01 

CMP 

A 

4*01 

00950 

01D5 

26 

F9 

BNE 

GET! 

00960 

01D7 

20 

OB 

BRA 

GDTSGH 

00970 

OKI  9 

BD 

0116 

GETSOH 

JSR 

INTAPE 

00980 

01  DC 

si 

04 

CMP 

A 

4*04 

00990 

01DE 

27 

2D 

BEQ 

GQTEOT 

01000 

01E0 

SI 

01 

CMP 

A 

#*01 

OiOiO 

01E2 

26 

F5 

BNE 

GETSOH 

01020 
01030 
01040 
01050 
01060 
01070 
01080 
01090 
01100 
onio 
01120 
01130 
01140 
01150 
Oil  AO 
01170 
01180 
01190 
01200 
01210 
01220 
01230 
01240 
01250 
01260 
01270 
01280 
01290 
01300 
01310 
01320 
01330 
01340 
01350 
01  3 AO 
013/0 
01380 
01  390 
01400 
01410 
01420 
01430 
01440 
01 430 
01460 

01470 
01480 
01490 
01500 
01510 
01520 
01530 
01540 
01550 
01560 
01570 
0 1 560 
01590 
01600 
01610 
01620 
01630 
01640 
01650 
01660 
01670 


WE  GOT  A -SGH- 
RESET  CHECKSUM  COUNT 
CLEAR  BLOCK-ID  FIELD. 


01E4 

A7 

00 

GOTSOH 

STA 

A 

OrX 

0 1E6 

08 

INX 

01E7 

7F 

0120 

CLR 

COUNT 

01EA 

7F 

0121 

CLR 

COUNT* 1 

01  ED 

FF 

0123 

STX 

SAVEX 

01F0 

CE 

012C 

LDX 

♦NUMBER 

01F3 

FF 

013C 

six 

NUHBX 

01F6 

CE 

2020 

LDX 

♦*2020 

01F9 

FF 

01 2C 

STX 

NUMBER 

01FC 

FF 

01 2E 

STX 

NUMBER* 2 

01 FF 

FF 

0130 

STX 

NUMBER+4 

0202 

FF 

0132 

STX 

NUMBER* 6 

0205 

FE 

0123 

LDX 

SAVEX 

0208 

BD 

0116 

GET 

JSR 

INTAPE 

* SAVE 

ALL 

CHARS  IN 

* BUFFER. 

020B 

A? 

00 

4 

GGTEOT 

STA 

A 

O.X 

O20D 

OH 

INX 

4 ADD 

CHAR 

TO 

CHECKSUM 

020E 

36 

PSH 

A 

020F 

BB 

0121 

ADD 

A 

CCUNT+I 

0212 

B7 

0121 

STA 

A 

COUNT* 1 

0215 

24 

03 

BCC 

CKEOT 

0217 

7C 

0120 

INC 

COUNT 

021A 

32 

CKEOT 

PUL 

A 

* HAS  i 

4 

CHAR 

AN 

-EOT- 

02  IB 

01 

04 

CMP 

A 

M04 

02ID 

26 

03 

BNE 

CKSTX 

021F 

7E 

02C4 

JMP 

END  IN 

* WAS  i 

CHAR 

AN 

-STX-? 

0222 

81 

02 

ckstx 

CMP 

A 

4*02 

0224 

26 

OC 

BNE 

CKETX 

0226 

FF 

0123 

STX 

SAVEX 

4 -STX 

- FOUND i 

p DON'T 

* SAVE 

ANY 

MORE 

4 BLOCK- IB 

CHARS 

0229 

CE 

0000 

LDX 

*0 

022C 

FF 

013C 

STX 

NUMBX 

022F 

7E 

02  A 1 

JMP 

SNUMB1 

-ETX-7  IF  SO 
CALCULATE  CHECKSUM 
AND  COMPARE  TP 
TRANSMITTED  VALUE . 


0232 

81 

03  CKETX 

CMP  A 

4*03 

0234 

26 

68 

BNE 

SNOMB 

0236 

FF 

0125 

STX 

SETX1 

* SAVE  EMITTED  VALUE  . 

* 


01600 

0239 

BD 

0116 

JSR 

INTAPE 

01690 

023C 

A7 

00 

STA 

A 

O.X 

01700 

023E 

00 

INX 

01710 

02  3 F 

BD 

0116 

JSR 

INTAPE 

01720 

0242 

A7 

00 

STA 

A 

o*x 

01730 

0244 

00 

INX 

01740 

0245 

FF 

0127 

STX 

SFTX2 

01750 

024B 

BD 

0116 

JSR 

INTAPE 

01760 

0246 

A7 

00 

STA 

A 

OiX 

01770 

0240 

00 

INX 

01780 

024E 

BD 

0116 

JSR 

INTAPE 

01790 

0251 

A7 

00 

STA 

A 

OtX 

01800 

0253 

08 

INX 

0 1 81 0 
01820 
01830 
01B40 
01850 
01060 


PRODUCE  2'S 
COMPLEMENT.  AND 
AND  CONVERT  TO 
'ASCII ' REPRESENTATION. 
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0254 

F6 

0121 

LEA 

B 

COUNT* 1 

01880 

0257 

B6 

0120 

LB  A 

A 

COUNT 

01090 

025A 

50 

NEG 

B 

01900 

025B 

24 

01 

BCC 

CKETX1 

01 91 0 

02  5D 

4C 
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A 

01920 

02  5E 

40 

CKETX1 

NEG 

A 

01930 

025F 

F7 

0122 

STA 

B 

C0UNT*2 

01940 

0262 

FF 

0123 

STX 

SAVEX 

01950 

0265 

CE 

011C 

LBX 

♦HCKSUM 

01960 

0268 

BB 

0357 

JSR 
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02  6B 

B6 

0122 
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* 
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0125 
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00 
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02090 

0282 
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01 
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l.X 
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0284 
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2F 

BNE 
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0286 
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LDX 
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02120 

0289 

A6 

00 
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OiX 
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00 
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02160 

0292 

26 

21 
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0294 

El 

01 
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021G0 

0296 

26 

IB 

BNE 

NO GOOD 

02190 

0298 

FE 
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LDX 

SAVEX 

02200 

* 

02210 
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02220 

♦ 
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02230 

* 

02240 
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7E 
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02250 

029E 

FF 
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SAVEX 
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FE 
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* 
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02290 

* 
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♦ 
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♦ 
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8C 
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♦0 

02330 

02A7 

27 

06 

BED 

ENUMB 

02340 

02A9 

A? 

00 
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OrX 

02350 

02AB 

08 
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02360 

02AC 

FF 
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02370 
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SAVEX 
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02B2 

7E 
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JMP 
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* 
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X 
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4 
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02B5 

NQGODD  EQU 

If 

02440 
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SAVEX 

02450 
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BD 

0372 
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02C1 

7E 
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♦ 
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It 

02530 
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FF 
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STX 
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* 

02550 

♦ 
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* 
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* 
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G2C7 

BD 

03C4 

JSR 
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02CA 

CE 

0152 
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02CD 

BD 

0372 

JSR 

PDATA1 

02620 

02BO 

BD 

036  A 

JSR 
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02630 

♦ 

02640 

♦ 
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02650 

r 
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02D3 

CE 
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02D6 
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LSR 

PDATA1 
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JSR 
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44 
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'D 
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02DE 
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4D 
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02710 
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D1 

43 

CMP  6 

'C 

02720 

02  E2 

27 

02 

BEQ 

PUTO 

02730 

02  E4 

20 

ED 

BRA 

OPTION 

02740 

* 

02750 

* 
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OPTION 

02760 

* 

SELECTED. . . 

02770 

♦ 

TURN  PUNCH 

ON 

02780 

* 

CREATE  LEADER 

02790 

* 

02BOO 

02E6 

PUTO  EUU 

♦ 

02810 

02E6 

BD 

03B3 

JSR 

TAPEON 

02820 

02E9 

BD 

037F 

JSR 

DELAYS 

02830 

02EC 

BD 

03  7F 

JSR 

DELAYS 

02840 

02EF 

BD 

03  7F 

JSR 

BELAYS 

02850 

G2F? 

FF 
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LDX 
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4! 

02870 

♦ 
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WITH  A TIME 

: DELAY 

02890 

* 
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CR- 

02900 

4 

STOP  WHEN  - 

EOT- 

02910 

* 
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02920 

♦ 

02930 

4444444444 

02940 

* 

SKIP  ALL  DATA  UP  TO 
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* 
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02960 
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-STX- 

02970 

* 

02980 
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A6 

00 
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02F7 

oa 

INX 
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81 

04 

CMP  A 
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02FA 

27 

4C 

BEG 

DONE 

03020 

02FC 

81 

02 
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03030 

02FE 

26 

F5 

BNE 

PUT 

03040 

It 

03050 

* 

OUTPUT  ALL 

CHARS 

03060 

♦ 

UNTIL  -ETX~ 

03070 

* 

03080 

* 

DON'T  FORGET  THE 

03090 

* 
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03100 

It 

03110 

♦ 
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03120 

4 

-STX-  AND  - 

ETX-  IS 

03130 

It 
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03140 

X 

STATEMENT. 

03150 

V 

03160 

0300 

A6 

00 

PUT 1 LDA  A 

OrX 

03170 

0302 

08 

INX 

03180 

4 

03190 

4 -EOT-  CHAR? 

03200 

4 

03210 

0303 

81 

04 

CMP  A 

**04 

03220 

0305 

27 

1C 

BEQ 

PUT3 

03230 

4 

03240 

4 -ETX-  CHAR? 

03250 

4 
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0307 

81 

03 

CMP  A 

**03 

03270 

0309 

27 

OE 

BEG 

PUT2 

03280 

4 

03290 

4 -OLE-  CHAR? 

03300 

0 

4 

03310 

030B 

81 

10 

CMP  A 

**10 

03320 

030  D 

26 

05 

BNE 

PUT11 

03330 

* 

03340 

4 WAS  -DLE-  . 

* * 

03350 

* CONVERT  NEXT  CHAR 

03360 

4 BACK  TO  GRIG . VALUE 

03370 

4 

03300 

030F 

A6 

00 

LDA  A 

OrX 

03390 

0311 

08 

INX 

03400 

0312 

84 

3F 

AND  A 

**3F 

03410 

* 

03420 

4 OUTPUT  CHAR 

03430 

4 IN  A -REG 

03440 

4 

03450 

0314 

BD 

01 19 

PT1 1 JSR 

OUT APE 

03460 

0317 

20 

E7 

BRA 

PUT! 

03470 

4 

03480 

4 -ETX-  WAS  FOUND 

03490 

* OUTPUT  A -C«- 

03500 

4 INSTEAD.  THEN 

03510 

* PAUSE  (ALLOWS 

03520 

4 RECEIVING  SYSTEM 

03530 

4 TO  ECHO  A - 

LF- 

03540 

4 WITHOUT  INTERFERING 

03550 

4 WITH  INCOMING  DATA. 

03560 

4 

03570 

0319 

86 

0D 

PUT2  LDA  A 

4*0D 

03580 

031B 

BB 

0119 

JSR 

OUT APE 

03590 

031E 

D D 

037  F 

JSR 

DELAYS 

03600 

0321 

20 

D2 

BRA 

PUT 

03610 

4 

03620 

4 -EOT-  WAS  FOUND 

03630 

* OUTPUT  FINAL  -CR- 

03640 

4 

03650 

0323 

86 

OB 

PUTS  LDA  A 

**0D 

03660 

0325 

BD 

0119 

JSR 

OUT APE 

03670 

0328 

BD 

037F 

JSR 

DELAYS 

03600 

032B 

20 

IB 

BRA 

DONE 

03690 

4 

03700 

4 DUPLICATION 

I OPTION 

03710 

4 SELECTED... 

03720 

4 

03730 

4 TURN  PUNCH 

ON 

03/40 

* CREATE  LEADER 

03/50 

4 

03760 

03  2D 

BD 

03B3 

PUT5  JSR 

TAPEON 

03770 

0330 

BB 

037  F 

JSR 

DELAYS 

03/00 

0333 

BD 

037  F 

JSR 

DELAYS 

03790 

0336 

BD 

03  7F 

JSR 

delays 

03800 

0339 

FE 

0103 

LDX 

BUFFER 

03810 

* 

03820 

* OUTPUT  ENTIRE  BUFFER 

03830 

4 TO  TAPE  — 

STOP  WHEN 

03840 

4 -EOT-  CHAR 

FOUND. 

038  50 

4 

03860 

033C 

A6 

00 

PUT 6 LDA  A 

OrX 

03870 

033  E 

08 

INX 

03880 

033F 

BD 

0119 

JSR 

OUTAFE 

03090 

0342 

81 

04 

CMP  A 

t *04 

03900 

0344 

27 

02 

BEG 

DONE 

03910 

0346 

20 

F4 

BRA 

PUT6 

03920 

4 

03930 

4 TURN  PUNCH 

OFF 

03940 

4 WAIT  FOR  OK 

03950 

It  TO  PROCEED 

03960 

* 

03970 

0340 

DONE  EQU 

4 

03900 

0348 

BD 

03C4 

JSR 

TAPEOF 

03990 

034B 

CE 

0197 

LDX 

♦ MSGF 

04000 

03  4E 

BD 

0372 

JSR 

FDATA1 

04010 

0351 

BD 

036A 

JSR 

WAIT 

04020 

0354 

7E 

01BD 

JHP 

START 

04030 

444444444444444444*4 

04040 

4 SUBROUTINES!  * 

04050 

444444444444*4444444 

04060 

4 

04070 

4 CONVERT  BYTE  IN 

04000 

* A -RES  TO  A 

2- BYTE 

04090 

4 ASCII  SEQUENCE  OF 

04 100 

4 HEX  '*0'  THRU  '4F' 

04110 

4 

04 1 20 

0357 

36 

OPACK  PSH  A 

04130 

0359 

44 

LSR  A 

04140 

0359 

44 

LSR  A 

04150 

03  5 A 

44 

LSR  A 

04160 

03  5 B 

44 

LSR  A 

04170 

035  C 

84 

OF 

AND  A 

**0F 

04180 

033  E 

8A 

40 

ORA  A 

**40 

04190 

0360 

A7 

00 

STA  A 

OrX 

04200 

0362 

32 

PUL  A 

04210 

0363 

84 

OF 

AND  A 

♦ tOF 

04220 

0365 

8A 

40 

ORA  A 

**40 

04230 

0367 

A7 

01 

STA  A 

IrX 

04240 

0369 

39 

RTS 

04250 

*4*4*44444444 ****444 

04260 

4 WAIT  FOR  -CR-  REPLY 

04270 

4 

04200 

03  6 A 

WAIT  EOU 

4 

04290 

* JSR  INCH 

04300 

036  A 

BD 

01OA 

JSR 

INEEE 

04310 

0360 

Cl 

OD 

CMP  B 

**0D 

04320 

036  F 

26 

F9 

BNE 

WAIT 

04330 

0371 

39 

RTS 

78  INTERFACE  AGE 


Business  Section 


MAY  1978 


04340 

04350 

04360 

04370 

04380 

04390 

04400 

04410 

04420 


**  3k  * * * # * .** 

* OUTPUT  ALL  CHARS 
OF  A MESSAGE  UP 
TO  BUT  HOT  INCLUDING 
A HEX  '04'  CHAR. 
X-REG  POINTS  TO 
START  OF  MESSAGE 
UPON  ENTRY  + 


04430 

0372 

E6 

00 

PDATA1 

LBA  B 

0 » X 

04440 

0374 

Cl 

04 

CMP  B 

**04 

04450 

0376 

27 

06 

BEG 

PDATA2 

04460 

* JSR 

OUTCH 

04470 

0378 

BD 

OiOD 

JSR 

OUTEE 

04480 

037B 

00 

I NX 

04490 

037C 

20 

F 4 

BRA 

RDATA1 

04500 

OJXEi 

39 

RDATA2 

RTS 

0451V 

04520 

04530 

04540 

04550 

04560 

04S70 

04S30 


fc#;«*:M#vv*4#**4****# 

* SOFTWARE  TIMING 

* BELAY  LOGP. 

* CHANGE  VALUES  OF 

* DELAY  1 AND  DELAY2 

* TO  CHANGE  LENGTH 

* OF  DELAY 

* 


04590 

037F 

FF 

0123 

DELAYS 

STX 

SAVEX 

04600 

0302 

FE 

0107 

LBX 

del  art 

04610 

0385 

F6 

0109 

LDA 

B 

DELAY2 

04620 

0388 

5A 

DELI 

DEC 

B 

04630 

0389 

27 

05 

BEG 

DEL3 

04640 

038B 

09 

DEL  2 

DEX 

04650 

038C 

26 

FD 

BNE 

DEL2 

04660 

038E 

20 

FQ 

BRA 

DELI 

04670 

0390 

FE 

0123 

DEL3 

LDX 

SAUEX 

04680 

0393 

39 

RTS 

04690 

04700 

04710 

04720 

04730 


***#***********; ***** 

* GET  A CHAR  FROM 

* kcacr  interface 

* INTO  THE  A-REG. 

* 


04740 

0394 

FF 

03A3 

TAPEIN 

STX 

TX 

04750 

0397 

86 

F010 

TI 

LDA 

A 

* F 0 i 0 

04760 

03  9A 

46 

ROR 

A 

04770 

039E 

25 

FA 

BCS 

TI 

04780 

039  D 

B6 

F011 

TI2 

LDA 

A 

*F0 1 1 

04790 

03  AO 

H4 

7F 

AND 

A 

**7F 

04800 

03A2 

39 

RTS 

04810 

03  A3 

0000 

TX 

FDD 

0 

STX 

TX 

PSH 

A 

LEA 

A 

* F 010 

BMI 

TO 

PUL 

A 

STA 

RTS 

A 

*F011 

04820  a******##***##***##* 

04830  * OUTPUT  A-REG  TO 

04840  * KCACR  INTERFACE 

04850  * 

04860  03 AS  FF  0JA3  TAP 

04870  03 AG  36 
04080  03A9  B6  fo.lO  TG 
04890  03Atl  2B  Ft, 

04900  03 AE  32 
04910  03AF  87  FOU 
04920  03 B2  39 
04930 
04940 
04950 
04960 
04970 
04980 
04990 
05000 


05030 

05090 

05100 

05110 


#*##**#**#****!)<***** 

* CLEAR  OUT  XMIT 

* UART  BY  SENDING 
f THREE  NULLS t AND 

* THEN  TURN  MOTOR 

* ON. 

* 


03B3 

TAPED N EGU 

* 

03B3 

86 

00 

LDA 

A 

4*00 

0385 

BD 

0119 

JSR 

□UTAPE 

03B8 

BD 

0119 

JSR 

□UTAPE 

03BB 

BD 

0119 

JSR 

□UTAPE 

03  BE 

06 

7F 

LDA 

A 

t*7F 

03C0 

B7 

F010 

STA 

A 

* F 0 1 0 

03C3 

39 

RTS 

**  * * **#  #***  # # **  * * * # # 

# TURN  MOTOR  OFF 

* 

TAPE OF  EQU  * 


05120 

03  C 4 

86  BF 

LDA  A 

+ *BF 

05130 

03C6 

B7  F010 

STA  A 

*F01 0 

05140 

Q3C9 

39 

RTS 

05150 

0400 

ORG 

*0400 

05160 

0400  END 

EOU 

* 

05170 

END 

BUFFER  0103 
EBUFF  0105 
DELAY1  0107 
DELAYS  0109 
INEEE  010A 
OUTEE  01 OD 
INCH  0110 


PROGRAM  4 


t PROGRAM  TO  LOAD  AND  DUMP  INTERFACE  AGE 
S PUBLICATION  FORMAT  FOR  AN  BOBO  MICROPROCESSOR 


I MARCH  1 4 t 197B 


t WRITTEN  BY  ALAN  R.  MILLER 
i NEW  MEXICO  TECH  t SGCGRROr  i 


BOOO 

F3A0 

FSOQ 

0012 

0013 

QOOl 

0002 

0012 


MAY  1978 


* PHASE  48000 


STACK 
MOM  IT 
FSTAT 
FDATA 
FIM5K 
FOMSK 
TSTAT 


4F3A0 
* F BOO 
*12 
413 
1 
2 

412 


I GO  TO  MONITOR  ON  G 

♦ FILE  SOURCE  STATUS 

♦ FILE  SOURCE  DATA 
i INPUT  MASK 

♦ OUTPUT  MASK 
f TAPE  STATUS 


0013 

TDATA 

mm 

*13 

i TAPE  DATA 

0002 

TOHSK 

== 

2 

1 TAPE -OUTPUT  MASK 

0010 

CSTAT 

== 

*10 

i CONSOLE  STATUS 

0011 

COATA 

= = 

*11 

i CONSOLE  DATA 

OO01 

CIHSK 

-= 

l 

p CONSOLE  INPUT  MASK 

0002 

COHSK 

== 

2 

r CONSOLE  OUTPUT  MASK 

0001 

SOH 

mat 

1 

i START  OF  BLOCK 

0002 

STX 

me. 

2 

p START  DF  TEXT 

0003 

ETX 

mm 

3 

1 END  OF  TEXT 

0004 

EGT 

=- 

4 

rEND  DF  FILE 

0010 

DLE 

mm 

16 

p CONTROL  CHARACTER  FOLLOWS 

GOOD 

CR 

== 

13 

$ CARRIAGE  RETURN 

OOQA 

LF 

10 

i LINE  FEED 

0000 

31 

A0F3 

start: 

LXI 

SP  r STACK 

0003 

AF 

XRA 

A 

1GET  A ZERO 

0004 

32 

EB01 

STA 

LFLAG 

i RESET  LOAD  FLAG 

0007 

32 

EA81 

STA 

EFLAG 

JZERO  ERROR  COUNT 

0OOA 

CD 

ccai 

CALL 

CRLF 

3000 

3E 

3E 

MU  I 

Ar  *>' 

0OOF 

CD 

6381 

CALL 

OUTT 

JPRINT  A PROMPT 

0012 

CD 

4EB1 

CALL 

READ 

! INPUT  TASK  FROM  CONSOLE 

0015 

FE 

44 

CPI 

4D- 

f DUMP  FILE  TO  TAPE 

0017 

CA 

1 ESI 

JZ 

DUMP 

fiOlA 

FE 

4C 

CPI 

■L' 

i LOAD  TO  MEMORY 

80 1C 

CA 

2900 

JZ 

LOAD 

801 F 

F£ 

43 

CPI 

■c 

-COPY  ALL  TO  MEMORY 

8021 

C2 

9D01 

JNZ 

ERROR 

8024 

3E 

01 

HOI 

A i- 1 

8026 

32 

EB01 

STA 

LFLAG 

JSET  LOAD  FLAG 

i INPUT 

FILE  FROM  TERMINAL  AND  LOAD  INTO  MEMORY 

f EH  r L 3 

ES  THE 

MEMORY  POINTER » TDrCJ  IS  THE  DATA  SUM 

0029 

CD 

6F01 

load: 

CALL 

REAliHL 

f INPUT  START  ADDRESS 

0020 

CD 

C4B1 

CALL 

GO 

iUAIT  FOR  CARRIAGE  RETURN 

B02F 

EB 

XCHG 

0030 

21 

0702 

lxi 

HpCSUMT 

t START  OF  CHECKSUM  TABLE 

0033 

22 

F401 

SHLD 

CPNTR 

» RESET  POINTER  TO  START 

0036 

EB 

XCHG 

8037 

CD 

DOBO 

LOADN: 

CALL 

INBTTE 

rGET  A BYTE 

B03A 

FE 

04 

CPI 

EOT 

rEND  OK  FILE? 

S03C 

CA 

EF  SO 

JZ 

DONE 

f YES 

0O3F 

FE 

01 

CPI 

SGH 

p START  OF  BLOCK? 

0041 

C2 

3700 

JNZ 

LG  ABN 

JLOOP  UNTIL  STAR  1 

8044 

AF 

XRA 

A 

) OET  A ZERO 

SO  45 

47 

M09 

DpA 

1 ZERO  THE  DATA  SUM 

8046 

4F 

MGU 

C-A 

S047 

11 

ECOl 

- 

LXI 

Dp  BLOCK 

; CURRENT  SLOCK  NUMBER 

r INPUT 

THE  BLOCK  NUMBER  l ONE -EIGHT  HEX  CHARACTERS  1 

004  A 

D5 

block w: 

PUSH 

D 

0O4D 

CD 

Doao 

CALL 

INDYTE 

rGET  A STTE 

0O4IL 

HI 

POP 

'D 

0O4F 

12 

STAX 

D 

i SAVE  DIGIT  OF  BLOCK  NUMBER 

0050 

13 

INX 

D 

0051 

F£  02  ' 

CPI 

STX 

i END  OF  NUMBER? 

0053 

C2 

4A0O 

JNZ 

BLQCKN 

1 LOOP  UNTIL  END 

0056 

ID 

DCX 

0 

IfiACK  POINTER  TO  STX 

0057 

3E 

20 

MV  I 

A r * ' 

0059 

12 

STAX 

D 

i CLEAR  STX 

% 

1 INPUT 

THE  TEXT 

805A 

CD 

DOSO 

TEXT! 

CALL 

TNBYTE 

rGET  A BYTE 

*l  FE 

04 

9 

API 

ETX 

f END 

OF  BLOOj 

S05F  CA  7C80 

8062 

FE 

10 

CPI 

DLE 

1 CONTROL  CHARACTER? 

B064 

C2 

6F0O 

JNZ 

MOVE 

INOt  put  byte  IN  MEMORY 

8067 

C8 

E3B0 

CALL 

BYTE 

r Gp4HE  CONTROL  CHARACTER 

886* 

CD 

03S0 

CALL 

INBY2 

r ADD  TO  CHECK 3„H 

S06D 

E6 

IF 

ANl 

*1F 

rCONVER 1 TO  CONTROL  CHARACTER 

0O6F 

5F 

MOVE> 

MOV 

ErA 

0070 

3A 

M 

LDA  cFLAB  ♦ 

SEE  IF  LOADING  ALL 

8073 

D7 

ORA 

A 

80u4 

C2 

HP5NZ 

TEXT  rSKIP  SECOND  PRINTING 

0077 

73 

MOV 

M»E 

fPUT  BYTE  IN  MEMORY 

8078 

23 

1 

8 ' 

; INCREMENT  MEMORY  POINTER 

0079 

C3 

5 A 00 

JHP 

TEXT 

1NEXT  BYTE 

C+ND  OF  DOCK  * GET  CHECKSUM 

AND  COMPARE  10 

i CALCULATED  SUM  * 

0O7C 

3A 

ED81 

lend: 

LDA 

LFLAG 

f CHECK  LOAD  FLAG 

B7 

ORA 

A 

; SEE 

IF  ZERO 

0000 

C2 

0600 

JNZ 

DEN2 

rSKTP  IF  FULL  LOAD 

0003 

36 

OD 

Mur 

MrCR 

iPUT  CARRIATETURN  IN  MEMORY 

0005 

23 

INX 

H 

rINCREMENT  POINTER 

0006 

CS 

DEN  2: 

PUSH 

D 

pSAUE  gum 

0007 

CD 

D90O 

CALL 

FIXSH 

1GET  FIRST  iUO  CHARACTERS 

800A 

57 

MCU 

Df  A 

J PUT  IN  H 

0000 

CD 

8900 

CALL 

FIXSH 

rGET  SECOND  TWO  CHARACTERS 

00  6E 

5F 

MGU 

EpA 

f PUT  IN  L 

0O0F 

Cl 

POP 

RETRIEVE  SUM 

8090 

ED 

XCHG 

fcftCKSUH  TO  H^L 

DAD 

B 

iADD  DATA  SUM  TO  CHECKSUM 

8092 

It 

MOU 

A p H 

0093 

B5 

GRA 

L 

r SEE  IF  BOTH  H AND  L ARE  ZERO 

8094 

ED 

XCHG 

^RESTORE  POINTER  TO  HrL 

8095 

CA 

3780 

J2 

LOADN 

r OK  r START  NEXT  BLOCK 

! CHECKSUM  ERROR*  SAVE 

BLOCK  NUMBER  IN  BUFFER  FOR 

? LATER 

LISTING 

p (THERE 

DON'T  BE  TIHE  WCllO- 

0090 

Ef5 

1 

PUSH 

H 

B099 

11 

EC81 

LXI 

DEBLOCK 

p BLOCK  NUMBER 

009  C 

2A 

F4B1 

LHLD 

CPNTR 

♦POINTER  TO  CHECKSUM  TABLE 

609  F 

Ifr 

NCHAft! 

LOAX 

D 

♦GET  BLOCK  CHARACTER 

0OA  0 

77 

MGU 

Mr  A 

♦PUT  IN  TABLE 

BOA  1 

13 

INX 

D 

80A2 

23 

INX 

H 

B0A3 

22 

F 481 

SHLD 

CPNTR 

rSAUE  POINTER 

80A4 

FE 

20 

CPI 

* * 

8OA0 

C2 

9F0O 

JNZ 

NCHAR 

♦NEXT  CHARACTER 

SOAB 

36 

01 

MV  I 

Mrl 

♦PUT  BINARY  1 AT  END  OF  TABLE 

BOAD 

3A 

EABl 

LDA 

EFLAG 

p FTECH  ERROR  COUNT 

0ODO 

3C 

I NR 

A 

rINCREMENT  IT 

0OB1 

27 

DA  A 

f CONVERT  TO  DECIMAL 

B0B2 

32 

EAfll 

STA 

EFLAG 

r SAVE  NEW  VALUE 

8085 

€1 

POP 

H 

: RESTORE  TEXT  POINTER 

SOB  6 

C3 

3780 

JMP 

LOADN 

t INPUT 

TWO  8YTES  FOR  HALF  OF  CHECKSUM . 

t CONUERT  TO  ONE  BINARY 

BYTE  IN  A 

S0D9 

CD 

C6S0 

fixsh: 

CALL 

BYTES 

;get  first  byte 

00  DC 

07 

RLC 

Business  Section 


INTERFACE  AGE  79 


80&D 

07 

RLC 

1 ROTATE  TO  UPPER  HALF 

80BE 

07 

RLC 

00  BF 

0? 

RLC 

BOC0 

47 

MOV 

BfA 

p SAVE  IN  L 

0OC1 

CD 

C680 

CALL 

BYTES 

1G£T  SECOND  PART 

0OC4 

BO 

ORA 

B 

J COMBINE  BOTH  PARTS 

eocs 

C? 

RET 

i GET  A 

BYTE  WITHOUT  ALTERING  CHECKSUM 

00C6 

CO 

E 300 

BYTES! 

CALL 

BYTE 

80C9 

5F 

MOV 

£f  A 

aocA 

CD 

OA80 

CALL 

INBY3 

f SEE  IF  LOADING  ALL 

80  CD 

£4 

OF 

AN  I 

*0F 

[KEEP  LOWER  THREE  BITS 

BOCF 

C9 

RET 

r INPUT 

A BYTE 

FROM  FILE  r ADD  TO  CHECKSUM. 

f CHECK 

FOR  END 

OF  FILE. 

0000 

CO 

E380 

T MBYTE* 

CALL 

BYTE 

FOE T THE  BYTE 

BCD! 

5F 

INBY2; 

MOV 

EfA 

[SAVE  BYTE  IN  E 

00  04 

81 

ADD 

C 

[ADD  10  SUM 

80D5 

■4F 

HOV 

CrA 

i PUT  NEU  SUM  BACK  TO  C 

8004 

02 

DABO 

JNC 

INBY3 

SBPNE  IF  NO  CARRY 

000? 

04 

I NR 

B 

J ABB  CARRY  TO  B 

SODA 

3 A 

EB81 

INBY3 ! 

LDA 

LFLAG 

1 CHECK  LOAD  FLAG 

0ODD 

B7 

ORA 

A 

SO  DC 

78 

NOV 

S.S 

80  DF 

C8 

RZ 

0OEO 

77 

MOV 

HjA 

J PUT  CONTROL  BYTES  IN  MEMORY 

80-E 1 

23 

INK 

H 

[INCREMENT  POINTER 

80E2 

C9 

RET 

# INPUT 

A BYTE 

FROM  FILE  TERMINAL 

dOE  3 

DB 

12 

byte: 

IN 

FSTAT 

[CHECK  file  status 

GOES 

E4 

01 

AMI 

FIHSK 

• MASK  FOR  INPUT 

0OE7 

CA 

E380 

JZ 

BYTE 

[LOOP  until  ready 

BOEA 

DO 

13 

IN 

FDATA 

[GET  BYTE 

BOEC 

E4 

7F 

AN  I 

127 

[ STRIP  PARITY 

SOEE 

C9 

RET 

i END  OF  FILE* 

PRINT 

POINTER, 

80  EF 

CD 

A501 

BONE  i 

CALL 

OUTHL 

B0F2 

34 

Oi 

MV  I 

H*  1 

? BINARY  1 MARKS  END 

RflF4 

34 

EA81 

LDA 

Eh  LflU 

fsef  rr  any  checksum  crrorc 

80H  / 

87 

ORA 

A 

0OF8 

CA 

0000 

JZ 

START 

r NO  f RESTART 

80FB 

47 

MOV 

BfA 

[SAVE  ERROR  COUNT 

bofc 

CD 

CC81 

CALL8P 

CftLF 

SOFF 

78 

MOV 

ArB 

0100 

CO 

AA81 

CALL 

DUTHX 

[PRINT  number  of  errors 

8103 

21 

F4CX1 

HtEMEEG  f point  to 

ERROR  MESSAGE 

8104 

CO 

E081 

CALL 

SENDH 

J PRINT  IT 

i PRINT 

BLOCK  NUMBERS 

WHICH  HAD  CHECKSUM  ERRORS 

8109 

CD 

ccet 

plines: 

CALL 

CRLF 

BlOt 

7E 

PLIN2: 

MOV 

AfH 

fGET  character 

8100 

23 

I NX 

H 

> INCREMENT  POINTER 

B10E 

FE 

01 

CPI 

1 

f BINARY  1 AT  END  OF  TABLE 

0110 

CA 

0080 

JZ 

START 

1 DONE 

0113 

FE 

20 

CPI 

* * 

t Blank  at  end  of  number 

011- 

CA 

O?01 

JZ 

PLINES  r START  ON  NEXT  NUMBER 

8110' 

CD 

6381 

CALL 

OUTT 

i PRINT  CHATER 

BUS 

03 

0C81 

JMP 

PL  IN  2 

[NEXT  character 

? ROUT  I#  TO  SEND  TEXT 

IN  MEMORY  TO  TAPE  PORT  * 

i ADD  TIHE  DELAY  AFTER  CARRIAGE  RETURN. 

81  IE 

CD 

4F81 

DUMP! 

CALL 

READHL  ! GET  STARTING  ADDRESS 

8121 

CD 

C481 

CALL 

GO 

» wait  for  carriage  return 

8124 

7E 

DMP2i 

MOV 

AfH 

: FETCH  BYTE 

0125 

23 

I NX 

H 

i INCREMENT  POINTER 

0124 

FE 

01 

CPI 

1 

1 BINARY  1 AT  BUFFER  END 

8128 

CA 

0000 

JZ 

START 

r BONE 

0128 

CD 

4281 

CALL 

TOUT 

[OUTPUT  BYTE 

B12E 

FE 

OO 

CPI 

OR 

! CHECK  FOR  CARRIAGE  RETURN 

0130 

C2 

2481 

JNZ 

DHP2 

I CONTINUE  IF  NOT 

8133 

14 

78 

MV  I 

Dr  120 

[OUTER  TIMING  LOOP 

8135 

IE 

C8 

DTI  P 3 : 

MV  I 

Ef  200 

F INNER  TIMING  LOOP 

0137 

10 

BMP4 1 

OCR 

E 

81JS 

C2 

3701 

JNZ 

BMP  4 

FLOOR  ON  £ 

813B 

15 

OCR 

D 

8 1 _4C 

C2 

3501 

JNZ 

BMPS 

FLOOP  OF  B 

0 1 3F 

C3 

2401 

JHP 

DHP2 

1 DELAY  DONE 

i ROUTINE  TO  OUTPUT  A 

BYTE  TO  TAPE 

8942 

F5 

tout: 

PUSH 

PSU 

8143 

DO 

12 

tcutu: 

IN 

TSTAT 

! CHECK  STATUS 

8145 

E4 

02 

ANl 

TOMSK 

[ MASK  UNWANTED  BITS 

814? 

CA 

4381 

JZ 

TGUTU 

FLOOP  UNTIL  READY 

814A 

FI 

POP 

PSU 

FGET  BYTE 

B14D 

03 

13 

OUT 

TDATA 

0140 

C? 

RET 

; CONSOLE- INPUT 

ROUTINE 

814E 

DD 

10 

read: 

IN 

CSTAT 

i CHECK  STATUS 

8150 

£4 

01 

ANI 

CIMSK 

[MASK  for  input 

8152 

CA 

4E8l 

JZ 

READ 

[LOOP  UNTIL  READY 

8155 

DB 

11 

IN 

CDATA 

fGET  DATA 

01S7 

£6 

7F 

ANI 

127 

.STRIP  PARITY 

015? 

FE 

03 

CPI 

3 

FCQNTRIL-C 

0150 

CA 

0080 

JZ 

START 

f RESTART 

815E 

FE 

18 

CPI 

24 

i CONTROL -X 

8140 

CA 

OOF  8 

JZ 

HON  IT 

i RETURN  TO  MONITOR 

r CONSOLE  OUTPUT  ROUTINE 


8143 

F5 

dutt: 

PUSH 

PSU 

8164 

DB 

10 

gutu: 

IN 

CSTAT 

F CHECK  STATUS 

8161 

E4 

02 

ANI 

□ OMSK 

FMASK  FOR  GUTPUt 

8140 

CA 

6401 

JZ 

□ UTU 

FLOOP  UNTIL  READY 

8140 

FI 

POP 

PSU 

814C 

D3 

13 

OUT 

CDATA 

8I4E 

C9 

RET 

i INPUT 

AN  ADDRESS  TO  H, 

,L  FROM  THE  CONSOLE 

0 1 4F 

05 

READHL ; 

FUSH 

D 

0170 

CB 

7A81 

CALL 

RDHEX 

F INPUT  HIGH  HALF 

8173 

67 

MOV 

H.A 

8174 

CD 

7A81 

CALL 

RDHEX 

P INPUT  LOW  HALF 

817? 

6DPk*V 

8 Lr  A 

0178 

Dl 

FOR 

B 

0177 

C? 

RET 

r INPUT  TWO  HEX  CHARACTERS  AND  CONVERT  TO 
r A DINARY  BYTE  IN  E 


017A 

CD 

0883 

RDHEX! 

CALL 

HEX2 

? read  upper  character 

0170 

07 

RLC 

01 7E 

17 

RAL 

! ROTATE 

01 7F 

17 

RAL 

f TO  UPPER  HALF 

0180 

17 

RAL 

8181 

5F 

MOV 

£r  A 

0102 

CB 

0881 

CALL 

HEX2 

?READ  LOWER  HALF 

0185 

83 

ADB 

£ 

fCGMBINE  DOTH 

0106 

SF 

MOV 

EpA 

* SAVE  IN  E 

0187 

C9 

RET 

1 INPUT 

A HEX  CHARACTER 

TO  A 

8100 

CD 

4EB1 

HEX  2 : 

CALL 

READ 

i CONSOLE  INPUT 

8I0B 

D6 

30 

SCI 

■O' 

[REMOVE  ASCII  DIAS 

81 0H 

DA 

9D01 

JC 

ERROR 

. ERROR -r  LESS  THAN  '0‘ 

819G 

EE 

17 

CPI 

23 

8192 

02 

9DB1 

JNC 

ERROR 

f ERROR . BREA TER  THAN  *F* 

8195 

FE 

OA 

CPI 

10 

8197 

(10 

RC 

* A NUMBER  0-7 

8l?0 

D6 

07 

sur 

7 

819A 

FE 

OA 

CPI 

10 

819C 

[|0 

RNC 

tA  LETTER  a-f 

819B 

3E 

3F 

ERROR : 

MV  I 

A f * 7 * 

019F 

CD 

6381 

CALL 

OUTT 

i PRINT  ? FOR  ERROR 

01A2 

C3 

0080 

JMP 
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HARDWARE 

JORJ:  Why  did  you  choose  the  AM  100  for  your  hard* 
ware  as  opposed  to  other  micros  or  minis? 

JIM;  There’s  several  reasons.  The  most  important  thing 
is  how  much  you  get  for  a buck.  The  AM-100  seems  to  be 
one  of  the  best  as  far  as  the  number  of  things  you  can 
do  per  dollar  that  you  invest.  Its  speed  is  a lot  faster 
than  most  other  computers.  Its  expansion  capability  is 
about  the  best  you'll  find.  There  may  be  others  com* 
parable,  but  this  is  among  the  best.  With  many  com- 
puters, the  time  from  when  you  place  an  order  until  you 
actually  get  the  system  can  range  up  to  a year  and  a half 
for  some  systems. 

JORJ:  By  then  it's  almost  outdated! 

JIM;  Yes,  that  can  happen  in  some  cases.  This  com- 
puter (AM-100)  is  similar  to  the  Digital  Equipment  Cor- 
poration Computer;  the  PDP-11  computer.  It's  got  in- 
structions which  are  very,  very  close  to  those  of  the 
PDP-11,  which  is  a mini. 

JORJ;  Is  the  AM-100  easier  to  program  than  a micro- 
computer? 

JIM:  I would  say  this  is  easier  to  program  than  most 
other  computers,  it  just  depends  on  the  micro.  The 
AM-100  has  some  advantages.  One  of  them  is  that  the 
word  length  is  not  held  down,  like  it  is  for  a lot  of  com- 
puters, when  you  program  in  BASIC.  A word  is  usually  a 
letter  and  a number  in  BASIC:  You  have  Al,  Q2  and  so 
forth.  On  this  you  can  have  year-to-date  total  as  a word 
and  you  know  exactly  what  it  is.  You  don't  get  into  con- 
ceptual problems  of  symbols  and  keeping  track  of  what 
symbol  means  what. 

JORJ:  How  does  the  AM-100  cost  compare  to  other 
mini  and  microcomputer  costs? 

JIM;  Its  cost  is  comparable  to  some  of  the  microsys- 
tems at  the  higher  end  of  the  cost  range,  if  you  were 
configuring  them  for  businesses.  There  may  be  some  of 
them  that  are  cheaper.  In  fact.  I'm  sure  micros  will  come 
at  a cheaper  price,  but  expandability  isn't  as  great  on 
those  as  it  is  on  the  AM-100. 

JORJ:  Is  the  AM-100  less  expensive  than  a mini? 

JIM:  A comparable  system  we  found  was  the  IBM  Sys- 
tem-32 for  $100,000  with  software  and  we  can  do  the 
same  operations  for  $30,000.  The  programming  ease  is 
much,  much  better  in  this  than  it  is  in  a System-32,  Sys- 
tem's use  COBOL  and  RPG,  RPG  being  the  most 
common.  RPG  stands  for  Report  Program  Generator.  Ws 
a language  and  it  deals  with  a great  deai  of  abstraction 
in  order  to  say  anything.  BASIC  is  much  easier  to  use 
than  RPG. 


JORJ:  How  is  the  AM-100  superior  in  business  appli- 
cations? 

JIM:  Something  that  is  important  for  businesses  is  data 
storage  and  retrieval  and  the  way  data  is  handled.  Busi- 
ness computer  languages  are  written  so  that  data  stor- 
age and  retrieval  can  be  done  easily,  without  a lot  of 
statements  and  without  a whole  lot  of  work.  By  state- 
ments, I mean  program  steps.  The  AM-100  version  of 
BASIC  Is  written  so  it  handles  that  quite  well.  Also,  for 
business  purposes  you  need  access  to  the  data.  With 
hard  disks  on  the  AM-100  system  it's  easy  to  gain  ac- 
cess to  the  data  directly.  This  is  because  of  the  way  the 
AM-100  is  designed  and  interfaces  to  those  big  disks. 
The  operating  system  allows  you  to  go  directly  to  a rec- 
ord on  the  disk  just  by  knowing  a piece  of  data  which  is 
on  the  disk.  These  are  called  keys.  Let’s  say  you  want  to 
find  a person  named  Baker  on  there  and  there's  only  one 
on  the  disk.  You  can  have  Baker,  the  last  name,  be  the 
key  and  the  computer  will  go  directly  to  that.  This  Is  ex- 
tremely useful  for  business  applications  and  for  data 
retrieval. 

You  can  expand  the  AM-100  to  have  eight  or  more  ter- 
minals in  operation  at  one  time  using  the  hard  disk  sys- 
tem, That  allows  for  system  expansion  with  company 
expansion.  The  disk  storage  can  be  expanded  to  1.2 
billion  characters  on  the  system  at  one  time,  by  using  4 
big  disk  drives.  That  covers  the  hardware  aspects  of  why 
the  AM-100  is  a good  basis  for  a business  system, 
JORJ:  How  long  has  the  AM-100  been  out? 

JIM:  My  guess  is  since  the  first  half  of  1977, 

JORJ:  How  long  has  Alpha  Micro  Systems  (AM-100 
manufacturer)  been  in  existence? 

JIM:  A little  bit  longer  than  that.  The  AM-100  is  their 
first  product. 

JORJ:  Do  you  think  Alpha  Micro  Systems  will  be  around 
next  year  or  the  year  after  that? 

JIM:  I’m  pretty  impressed  with  them  for  a number  of 
reasons.  One  reason  is  the  precautions  they  have  taken 
to  make  sure  their  products  will  stay  out.  They  have  an 
agreement  that  if  they  go  under,  the  software  they  have 
written  and  the  techniques  for  producing  the  hardware 
will  be  made  available  and  turned  over  to  some  other 
company  in  order  to  support  it.  The  company  that  makes 
chips  for  the  AM-100  system  goes  out  of  business,  the 
plans  for  making  the  chips  will  be  turned  over  to  Alpha 
Micro  Systems  so  they  can  still  produce  their  product. 

Another  thing  about  the  stability  of  Alpha  Micro 
Systems  is  their  marketing  plan.  They’re  going  through 
dealerships  and  not  going  off  the  deep  end  as  far  as 
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marketing.  They’re  letting  their  products  out  to  become 
known.  To  become  a dealer  for  them  you  have  to  be 
financially  solvent  and  technically  competent  yourself. 
One  thing,  you  have  to  purchase  in  minimum  quantities 
of  five,  and  that  will  keep  out  the  little  guys.  That  is  part 
of  their  overall  plan.  Another  thing,  I've  been  in  touch 
with  their  technical  people  and  have  seen  their  technical 
plans,  what  they  have  planned  to  develop,  and  they  do 
come  out  with  that  they've  promised  they'd  come  out 
with.  For  example,  three  or  four  months  ago  they  did  not 
have  the  trignometric  functions  on  their  computer  yet 
and  they  promised  that  they  would  have  those  out.  A few 
weeks  later  they  did  have  them  out.  They  have  an  overall 
plan  for  expansion  which  is  quite  sane. 

JORJ:  Is  the  AM-100  applicable  for  scientific  use? 

JIM:  Yes.  It’s  got  a characteristic  called  “hardware 
floating-point  arithmetic.''  That  means  that  the  calculi 
tions,  rather  than  having  to  go  through  some  program- 
ming procedures  to  be  done,  are  done  automatically  by 
the  hardware.  Therefore  for  computational  purposes  it’s 
much,  much  faster  than  a lot  of  computers. 

JORJ:  How  does  the  AM-100  CPU  cost  of  $1,500  com- 
pare with  other  CPU  costs? 

JIM:  You  can  get  central  processing  unit  based  on  the 
8080  very  inexpensively.  For  the  bigger  computers  it 
would  be  quite  a bit  more  than  $1,500.  I don't  know  the 
exact  amount.  So  it's  in  between  the  micro  and  mini  price. 

The  AM-100  is  built  on  the  S-100  bus,  which  is  a struc- 
ture into  which  you  plug  various  boards  and  compo- 
nents. It's  an  industry  standard.  The  S-1QG  bus  is 
tailored  after  the  first  home  computer;  the  Altair  com- 
puter. There  is  a wealth  of  new  products  that  come  out 
that  interface  with  this  S-100  bus;  like  memory  boards, 
interface  boards,  speech  analyzers  and  just  any  new  in- 
vention that  comes  out  will  have  a version  that  wilt  plug 
into  the  S-100  bus.  So  the  computer  is  not  an  oddball 
kind  that  ties  you  into  sticking  with  a narrow  range  of 
gear  that  can  be  plugged  into  it. 

Another  thing  to  keep  in  mind  is  adding  more  mem- 
ory. Sixteen  thousand  characters  of  memory  would  cost 
about  $699  to  add  on  DEC,  and  Jacquard  computers  run 
several  thousand  dollars  for  16,000  characters  of 
memory,  ft's  like  buying  a Ford,  Buying  parts  fora  Ford 
is  much  cheaper  than  buying  parts  for  a Cadillac  or 
Rolls  Royce.  The  only  thing  is,  in  terms  of  performance, 
the  AM-100  is  closer  to  the  Cadillac  stage. 

JORJ:  What  maintenance  options  does  a system  purchas- 
er have  and  what  kind  of  a time  lag  is  there  in  service? 
JIM:  There's  actually  four  ways  to  do  it.  Least  expensive 
is  a Time  and  materials’  arrangement.  If  any  anytime 
there's  a problem  with  the  machine,  you  call  and  have  a 
person  come  out  and  fix  it  for  a certain  hourly  rate,  plus 
cost  of  materials.  A second  way  is  a maintenance  con- 
tract where  the  work  is  done  outside  of  your  office,  and 
if  there's  a problem  you  take  the  computer  or  compo- 
nent to  the  shop.  A third  way  is  a contract  where  if  there 
is  any  kind  of  a problem  the  service  man  comes  to  your 
place  to  fix  it  The  time  it  takes  him  to  get  there  would 
be  a function  of  the  terms  of  the  contract,  i.e.  the  higher 
the  amount  paid,  the  faster  the  service  man  shows  up. 
The  fourth  and  ultimate  method  is,  with  the  amount  of 
cost  savings  on  this  particular  system  over,  say,  an  IBM 
System  32,  you  could  hire  a full  time  guy  to  sit  there  and 
wait  for  it  to  go  bad! 

JORJ:  What  has  been  your  down-time  experience  with 
the  AM -100? 

JIM:  We've  had  several  problems  with  it.  When  we  first 
got  it  the  fuse  in  the  disk  drive  blew  and  we  didn’t  know 
it.  So,  we  took  it  back  the  same  night,  changed  the  fuse 
and  brought  it  home  again.  Several  days  later  the  fuse 
blew  again  and  we  just  changed  the  fuse.  It  hasn't  blown 
since  that  time.  About  a month  ago  the  interface  went  a 


little  bit  strange  so  we  took  that  down  to  the  place 
where  we  got  our  maintenance  done.  They  changed  the 
board,  and  that  was  fine.  One  other  thing  happened,  the 
printer  ribbon  ran  to  the  very  end  and  for  some  reason  it 
didn't  turn  around  and  go  the  other  way.  It  caused  a fuse 
to  blow.  I changed  the  fuse  and  got  my  hands  dirty  and 
fixed  the  ribbon  so  it  would  go  the  other  way. 

JORJ:  How  long  have  you  been  using  this  system? 
JIM:  Since  September  1977.  We’ve  gone  down  to  the 
shop  twice.  Had  we  known  about  the  fuse  problem,  we 
would've  been  down  there  just  once. 

JORJ:  How  much  down-time,  In  hours  and  dollars,  has 
it  cost  you? 

JIM:  Dollars  were  covered  by  our  maintenance  contract. 
If  we  had  been  on  time  and  materials,  it  would've  been 
about  $15,00,  The  maintenance  contract  we  have  costs 
us  $210,00  for  3 months.  That's  why  I say  time  and 
materials  is  better.  Our  own  time  consumed  in  fixing  the 
system  or  going  to  get  it  fixed,  counting  driving  time, 
has  amounted  to  about  6 hours. 

JORJ:  You  were  originally  selling  a service  on  a tele- 
phone line  to  an  out-of-house  computer.  Why  did  your 
company  to  drop  the  on-line  service  and  adopt  the  tn- 
house  service? 

JIM:  The  phone  line  had  a lot  of  noise  on  it,  which  made 
the  accuracy  of  the  data  transmission  unreliable.  When 
our  push-button  phones  were  installed  with  different  in- 
coming telephone  numbers,  the  noise  on  the  phone  was 
so  bad  we  couldn’t  use  the  system  at  all.  Another  thing 
was  our  phone  bill.  That  alone  had  gone  up  to  over 
$500.00  a month  just  to  tie  into  the  computer.  The  com- 
puter was  20  miles  away  which  is  farther  than  most  peo- 
ple would  go  over  the  phone  lines.  Also,  the  rental  of  the 
terminal  and  the  device  to  make  the  terminal  talk  over 
the  phone  line  was  $125.00  a month.  Our  computer  time 
was  an  additional  $7  an  hour  on  top  of  that.  Based  on  a 
40  hour/month  usage,  out  computer  bill  was  around 
$900.00  a month.  The  hardware  of  the  AM-100  system, 
the  way  we  recommend  it,  would  lease  for  around 
$250.00  a month.  For  the  applications  we’re  doing  now, 
there  was  nothing  you  couldn’t  do  on  the  AM-100  sys- 
tem that  you  could  do  on  that  bigger  system. 

SOFTWARE 

JORJ:  Is  there  a lot  of  software  available  for  the  AM-100? 
JIM:  Certain  systems  software  is  available  that  comes 
with  the  computer.  That's  the  language  that  allows  you 
to  talk  to  the  computer  and  lets  you  copy  things  from 
one  disk  to  another  disk,  just  things  that  make  it  easy  to 
use  a computer.  They  call  that  the  'systems  software.' 
There's  quite  a bit  of  that  available.  BASIC  and  LISP  are 
languages  available  for  that.  There  is  a language  close 
to  the  machine  itself  that  comes  with  the  system.  This  is 
similar  to  the  DEC  PDP-11  computers,  so  these  lan- 
guages are  widely  known  by  a lot  of  people. 

In  terms  of  the  applications  software,  we’re  doing  that 
ourselves.  We  have  a general  ledger  running,  an  employ- 
ment agency  information  retrieval  program  running,  a 
personal  budget  analysis  program  running,  and  a num- 
ber of  other  programs  that  are  not  as  commonly  used 
are  running  on  our  system.  The  systems  software 
comes  with  a text  editor  which  can  be  used  for  simple 
word  processing  applications  without  too  much  dif- 
ficulty. If  you  get  into  advanced  work  processing  ap- 
plications it  becomes  more  difficult  to  use  this  par- 
ticular text  editor  for  that. 

As  far  as  software  weTre  working  on  now;  one  is  an  ad- 
vanced word  processor  that  will  handle  more  sophisti- 
cated word  processing  applications. 

Another  program  is  payroll.  This  will  write  payroll 
checks  for  people,  handle  the  W-2  forms  at  the  end  of 
the  year  and  handle  the  appropriate  reports  that  an 
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employer  would  have  to  send  into  city,  state  and  federal 
governments  for  payroll  purposes.  We  have  also  en- 
countered an  interest  from  temporary  employment 
agencies  who  pay  people  different  rates.  We  are  devel- 
oping a special  payroll  program  for  them. 

We  are  also  developing  an  inventory  control  program. 
Many  companies  have  a bunch  of  items  in  stock  or  to  be 
built  and  they  don’t  know  with  which  priorities  to  stock 
things.  They  maybe  overstocked  in  some  areas  and 
understocked  in  certain  other  areas.  Overstocking 
causes  a loss  because  it  uses  up  space  and  ties  up  cash 
in  items  that  are  just  sitting  there.  Being  understocked 
causes  a loss  in  potential  sales.  If  it's  a manufacturing 
business,  the  final  production  of  a completed  piece  of 
gear  can  be  held  up  because  one  item  is  not  in  stock. 

We  are  also  working  on  an  accounts  receivable  and 
billing  program  which  will  keep  track  of  who  owes  you 
money,  what  their  addresses  are,  when  was  the  last  time 
they  paid  you  and  when  was  the  last  time  they  received 
something  from  you.  The  program  will  direct  the  com- 
puter to  send  out  invoices  to  them,  deduct  from  the 
amount  they  owe  you,  when  they  send  you  a check,  and 
handle  all  the  things  you  need  to  know  along  those  lines. 

Our  accounts  payable  program  does  the  same  type  of 
thing  in  the  other  direction.  You  keep  track  of  who  you 
owe  money  to,  and  how  long  you've  owed  it.  Checks  will 
be  mailed  to  those  people  when  you  direct  checks  to  be 
printed.  You  can  keep  track  of  the  age  of  the  bills  you 
owe,  so  you  can  pay  the  oldest  bills  first, 

JORJ:  Do  you  have  an  attorney  time  billing  and  program? 
JIM:  Yes,  this  is  a computer  system  function  whereby  it 
will  keep  track  of  how  much  time  a given  attorney  spends 
doing  a given  job  for  a given  client.  At  the  end  of  a time 
period,  say  once  every  week  or  month,  the  client  can  be 
billed  by  those  attorneys  and  the  total  amount  owed  to 
the  law  firm  is  recorded.  You  can  also  keep  track  of  how 
much  each  client  owed  and  keep  track  of  individual  at- 
torneys to  see  how  much  production  they  are  doing, 
JORJ:  Are  these  programs  you  have  developed 
available  to  AM-100  users  from  any  other  source? 

JIM:  I have  heard  that  some  people  either  had  or  were 
working  on  attorney  time  and  billing.  I also  heard  there 
is  someone  in  Texas  who  has  a General  Ledger  program, 
so  these  things  are  available.  A person  we  deal  with  had 
an  income  fax  package  for  the  An>1 00  directed  to  tax  ac- 
countants. When  a person  comes  in  to  talk  to  a tax  ac- 
countant, the  tax  man  can  enter  the  information  from 
the  interview  directly  from  a data  entry  terminal  into  the 
computer,  and  his  tax  form  will  be  filled  out  on  the  spot. 
That  makes  it  very  convenient. 

We  also  are  working  on  a management  by  objectives 
program  application,  I don’t  know  of  anyone  else  who  is 
doing  it.  It's  a project  management  function  and  could 
be  used  for  the  overall  running  of  a business.  It  can  help 
management  define  the  overall  goals  they  wish  to 
achieve  and  their  overall  end  products.  The  program  will 
walk  them  through  on  the  structuring  of  a plan  to  get 
those  products  completed.  Then,  on  a daily  basis,  the 
managers  can  work  with  the  computer  to  maintain  man- 
agement of  their  firm  and  projects. 

There  is  also  a company  workload  management  pro- 
gram.  It  gives  several  different  lists;  one  is  a 'Things  to 
do”  list  for  each  person  who  works  for  a company.  It  is 
arranged  according  to  the  priorities  of  the  job.  Another 
list  is  broken  down  by  each  division  of  a company  and 
arranged  according  to  the  highest  priorities  in  the  divi- 
sion. Every  day  a manager  can  change  priorities,  delete 
tasks  or  add  tasks  to  the  system.  It  gives  management 
an  understanding  and  control  over  what’s  going  on  In- 
side the  company.  Task  sheets  can  be  issued  each  day 
by  the  manager  to  each  individual  who  does  work  for 
himT  so  they  know  exactly  what  the  priorities  are. 
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We’re  planning  on  developing  a simulation  language. 
This  would  allow  management  consultants  to  write  a 
model  of  a business  and  its  environment,  mathematic- 
ally, describing  the  environment  in  terms  of  probabili- 
ties for  various  alternatives.  This  simulation  can  be  used 
to  find  out  the  effects  of  various  business  decision,  in- 
stead of  actually  finding  out  the  hard  way.  You  can  use 
this  model  to  what  is  likely  to  happen  if  you  take  various 
paths.  An  application  would  be  to  use  various  marketing 
approaches;  various  items  to  market,  or  various  publics 
and  you  can  see  what  may  happen  then, 

JORJ:  Do  you  rent  or  sell  your  software?  What  limita- 
tions are  on  your  software? 

JIM:  The  purchaser  buys  a license  to  use  the  software. 
If  a person  would  want  to  rent  it,  he  could  do  so  in  the 
overall  lease  of  the  system  itself.  From  our  viewpoint  a 
rental  would  be  an  outright  sale. 

JORJ:  Once  you  sell  the  license  for  software  use,  would 
someone  other  than  the  purchaser  be  able  to  use  the 
software? 

JIM:  There  are  two  different  types  of  licenses  we  sell. 
One  license  is  to  dealers  who  would  receive  the  right  to 
sell  to  end  users  over  the  counter,  but  not  through  the 
mail.  They  could  sell  to  all  the  end  users  they  wanted  to 
that  way.  The  other  type  of  license  would  be  to  the  end 
users.  They  would  have  the  right  to  use  the  software  on- 
ly on  their  own  system.  Of  course,  the  end  user  is  not 
restricted  from  obtaining  and  using  software  from  other 
sources, 

SYSTEMS 

JORJ:  How  does  building  a computer  system  around 
the  AM-100  differ  from  building  a system  around 
another  computer? 

JIM:  The  systems  analyst  has  to  take  a lot  of  things  into 
account  when  he  picks  the  type  of  a computer  system  a 
company  should  have.  In  general,  he  has  to  look  at  how 
much  a company  is  going  to  grow  within  a five-year  per- 
iod. The  system  must  be  big  enough  to  accommodate 
the  five  year  company  expansion.  The  result  is  that  a 
person  who  owns  a business  is  likely  to  be  spending 
more  and  getting  more  of  a computer  system  than  he 
needs  at  the  present  time.  ltTs  also  bad  because  the 
prices  of  computer  systems  and  their  various  com- 
ponents are  going  down.  So  a company  would  be  paying 
1978  prices  for  things  it  may  not  need  until  1980.  The 
AM-100  is  expandable  to  tremendous  proportions.  When 
the  systems  analyst  picks  out  a system,  he  can  con- 
figure the  system  for  the  current  needs  of  the  company 
and  he  can  feel  confident  that  as  the  business  expands 
the  computer  system  can  be  expanded  to  fit  it,  without 
any  changes  in  the  operating  procedures  that  the  com- 
pany has  and  without  any  changes  in  the  programming 
itself.  In  our  first  six  months  in  business,  most  of  the 
work  we  did  was  converting  programs  from  one  com- 
puter system  to  another  computer  system,  in  fact,  it  was 
converting  from  one  IBM  system  to  a different  IBM 
system,  and  It  costs  a bundle. 

JORJ:  Could  you  expand  on  the  AM-100  component 
flexibility  as  opposed  to  say  an  IMSAI? 

JIM:  The  IMSAI  is  pretty  good.  It  also  has  the  S-TOO  bus. 
One  things  to  look  at  is  the  programming  language 
itself.  If  you  want  to  expand  into  really  big  systems  with 
many  big  disk  drives,  will  the  IMSAI  handle  it?  At  this  ex- 
act date  the  answer  is  no.  Maybe  in  six  months  the 
answer  will  be  yes.  For  the  AM-100  the  answer  is  yes 
right  now. 

JORJ:  If  someone  was  getting  into  a small  IBM  system 
now,  how  would  that  compare  as  far  as  expansion? 

JIM:  Quite  often  the  programs  which  work  on  one  IBM 
computer  will  not  work  on  a different  one.  There's  two 
types  of  programming  done  on  IBM  computers.  One  is 
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the  applications  program  itself  which  is  written,  say,  in 
COBOL.  Quite  often  within  the  COBOL  language  there’s 
changes  to  be  made,  when  changing  from  one  IBM  sys- 
tem to  another,  particularly  in  the  input-output  state- 
ments. That  can  be  a chore.  When  converting  from  an 
IBM-360  to  another  IBM-360  or  IBM-370,  you  may  not 
have  much  of  a programming  change.  But  converting 
from  a System -32,  to  a System-3  or  from  a System-3  to  a 
360,  there’ll  probably  be  some  conversion  changes. 

Another  type  of  language  is  the  job  control  language 
that  IBM  has.  That  allows  the  computer  program  to  inter- 
face correctly  with  the  computer.  There’s  a number  of 
different  job  control  language  structures.  There’s  one 
used  on  System-3’s  called  OCL.  That  is  completely  dif- 
ferent from  what  is  used  on  the  IBM  360.  The  360’s  have 
an  operating  system  called  Disk  Operating  System  and 
there's  a set  of  commands  for  that.  When  you  expand 
from  that  you  get  into  O.S.  (Operating  System)  and 
there’s  a set  of  commands  for  that.  So,  if  you  have 
several  hundred  computer  programs  you’ve  developed 
over  the  years  in,  say,  Disk  Operating  System,  and  you 
convert  over  to  Operating  System,  you  have  to  convert 
all  of  this  job  control  language  from  one  to  the  other, 
and  in  many  cases  it’s  just  an  enormous  task.  Quite 
often  IBM  manages  to  sell  data  processing  managers  on 
upgrading  to  these  different  IBM  systems  because  of 
new  advances.  Quite  often  IBM  announces  they’re  not 
going  to  support  the  old  system  anymore.  All  this  has 
resulted  in  an  expression  around  the  data  processing  in- 
dustry "locked  into  IBM.”  Now,  the  AM-100  system 
allows  you  to  use  the  same  program  and  the  same 
equivalent  to  job  control  language  on  the  tiny  system, 
as  you  would  with  one  of  the  huge  systems.  There’d  be 
very  little  difference. 

JORJ:  Can  the  AM-100  system  do  everything  that  a 
large  IBM  system  can  do? 

JIM:  As  far  as  applications,  the  AM-100  can  handle  any 
type  of  a business  application  if  it’s  properly  programmed 
to  do  so.  IBM  has  been  around  longer  and  they  have  a lot 
more  software  for  their  systems.  If  someone  wants  the 
software  tomorrow  to  do  things,  IBM  could  give  it  to 
them  quicker.  I doubt  that  any  business  could  imple- 
ment all  that  software  into  their  operations  instantly. 
Probably  by  the  time  a business  could  assimilate  using 
the  software  we  have,  we  would  have  some  more  soft- 
ware for  them  that  would  keep  them  busy  for  a while. 
For  most  businesses  we  can  do  anything  an  IBM  system 
could  do.  The  AM-100  will  keep  track  of  scientific  nota- 
tion and  is  capable  of  dealing  with  large  numbers.  It  has 
eleven  significant  digits. 

JORJ:  Interesting.  Basically,  where  can  the  systems 
which  you  designed  be  apolied? 

JIM:  tn  any  business.  We  can  supply  systems  for  scienti- 
fic applications.  We  have  that  ability,  but  our  particular 
plans  are  geared  to  the  business  world.  Anything  that  peo- 
ple need  for  their  own  particular  business,  we  can  do. 

JORJ:  Could  you  elaborate  on  the  word  processing  you 
mentioned  earlier? 

JIM:  Okay.  One  user  of  word  processing  Is  the  law  firm. 
Law  firms  have  a tremendous  number  of  legal  docu- 
ments which  have  to  be  typed  letter  perfect.  If  there’s 
any  mis-type,  you  can’t  use  white  out',  you  have  to  start 
over  again.  Word  processing  is  excellent  for  this.  You 
type  something  in,  view  it  on  the  data  entry  station, 
make  changes  and  when  it’s  the  way  you  want,  you  just 
press  a button  and  it  will  printout,  perfectly.  Another  ap- 
plication is  on  things  such  as  will,  where  most  of  the 
data  remains  the  same  and  you  just  change  a few  items, 
such  as  a name  and  address.  You  just  change  the  name 
and  address  and  whatever  other  items  you  desire  and 
the  system  will  print  out  a will  without  having  to  retype 
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the  whole  thing.  The  price  of  our  system  is  comparable 
to  an  IBM  Mag-2  (a  word  processing  machine)  and  our 
system  does  a lot  more  than  that,  because  you’re  get- 
ting a computer  which  does  word  processing  and  not 
just  a word  processing  machine. 

JORJ:  Do  you  feel  there  are  people  who  could  install 
a computer  and  use  it  to  their  financial  advantage,  sav- 
ing time  and  money,  who  are  not  aware  that  they  could 
do  this? 

JIM:  Oh,  sure. 

JORJ:  What  would  the  attributes  be  of  someone  like 
that?  How  big  would  their  company  be?  What  character- 
istics would  these  people  have? 


Another  cost  factor 
to  look  at  — the  cost  of  a 
computer  on  a 5-year  lease 
is  equivalent  to  an  employee 
working  20  hours  a week. . . 


JIM:  Probably  bags  under  their  eyes,  for  one  thing.  That 
would  be  due  to  staying  up  late  doing  quite  a bit  of  the 
bookkeeping  work.  Other  typical  characteristics  would 
be  scraps  of  paper  spread  over  their  living  room  and 
divided  into  piles.  Each  pile  would  correspond  to  an  ac- 
count, such  as  payroll,  for  a certain  time  period.  Those 
would  be  the  main  characteristics. 

A good  criterion  to  determine  if  a computer  would  be 
economical  is,  how  much  per  hour  would  the  manager 
earn  if  his  time  were  freed  from  that  rum-dum  business 
he  has  to  do  and  if  he  were  able  to  put  his  time  into  his 
own  business,  the  thing  he’s  good  at.  Let’s  say  a guy 
could  net  $100  per  hour  in  his  own  company.  If  he  could 
save  himself  four  hours  of  his  own  time  per  month  he 
would  pay  for  a computer  system.  Another  cost  factor  to 
look  at  — the  cost  of  a computer  on  a 5-year  lease  is 
about  equivalent  to  half  an  employee  — a part-time  per- 
son coming  20  hours  a week. 

Look  at  the  product  of  a computer,  which  is  informa- 
tion. An  example  of  information  would  be  what  magazine 
would  be  optimum  to  advertise  in  to  hit  a public  be- 
tween the  ages  of  18  and  25  who  like  airplanes,  that 
would  yield  the  most  impact  per  dollar.  With  informa- 
tion, a manager  can  make  correct  business  decisions. 
You  can  look  at  the  computer  as  something  that  would 
save  costs,  but  you  can  also  look  at  it  as  something  that 
would  increase  profits.  Probably  the  biggest  loss  to 
business  isn’t  costs,  but  is  loss  of  profits  that  they 
could  have  had.  These  potential  profits  could  be  gained 
by  key  people  in  the  business  having  more  free  time  to 
do  the  things  that  earn  money  for  them,  and  by  taking 
advantage  of  useful  information  that  would  be  available. 

There’s  a lot  of  business  people  who  feel  they're  earn- 
ing enough  money  to  meet  their  needs,  but  they  want  to 
have  more  time.  They  want  to  go  home  at  5 p.m.  and  see 
the  wife  and  kids.  Instead,  they’re  staying  until  9 or  10 
p.m.  doing  the  books,  and  handling  paper  work.  So, 
however  you  look  at  it,  the  businessman  can  increase 
his  output-per-hour  by  having  a computer  system  which 
is  geared  toward  his  needs. 
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Something  else  I should  mention  here  is  that  informa- 
tion has  a value,  some  information  has  more  of  a value 
than  other  information.  An  example  would  be  the  average 
number  of  nostril  hairs  in  a buyer  of  the  services  of  a 
company.  That  would  be  information  without  any  value  at 
all  Other  information  of  more  value  would  be  what  caused 
these  buyers  to  buy.  Part  of  a good  system  analyst’s  job 
would  include  the  determination  of  what  kinds  of  infor- 
mation would  be  most  valuable  to  a business. 

JORJ:  Exactly  what  do  you  do  and  what  does  your  com- 
pany do? 

JIM:  I run  the  overall  business.  In  terms  of  the  client,  t 
work  with  the  client  to  help  him  determine  his  exact 
needs  right  now,  and  what  he  may  need  in  the  future. 
Then  we  tailor  a system  so  he  can  meet  those  needs. 
JORJ:  Do  you  also  tailor  the  software  to  fit  each  indi- 
vidual client? 

JIM:  Sure,  Let  me  summarize  this,  as  far  as  the  overall 
hardware  choice  objectives.  There  should  be  something 
the  company  can  start  with,  and  something  that  would 
allow  for  growth  as  the  company  expands.  Ideally,  one 
would  get  an  optimum  return  for  the  dollar.  The  AM-100 
is  geared  toward  starting  small  and  expanding. 

The  software  allows  the  computer  to  service  the  needs 
of  the  company  itself.  The  computer  is  just  a machine. 
The  software  should  align  with  the  objectives  of  the 
company  itself,  and  take  the  drudgery  out  of  work  so 
that  creative  human  beings  can  do  less  tedious  tasks 
and  do  live  communication  functions  which  only  a per- 
son can  do. 

The  AM-100  fits  into  these  software  objectives  with 
its  programming  ease.  The  AM-100  is  just  faster  to  pro- 
gram. You  can  get  a lot  more  programming  done  per 
dollar  Programming  speed  goes  up  and  cost  of  soft- 
ware goes  down.  This  would  be  most  noticed  with 
customized  software,  where  you're  paying  a program- 
mer by  the  hour. 

For  a business  that  is  intending  to  expand  beyond  a 
minimal  size  of  100-200  transactions  a month,  the  com- 
puter results  per  dollar  invested,  or  return  on  invest- 
ment, is  greater  with  this  system  than  any  other  thing  I 
know  of.  For  really  small  businesses  this  may  not  be  the 
case.  Up  to  really  good  sized  businesses,  the  AM-100  is 
about  the  best  thing  going. 

One  thing  I want  to  throw  in  here  is  that  the  computer 
is  really  a tool.  The  results  you  get  from  a tool  have  to  do 
a lot  with  the  skill  of  the  user  of  the  tool.  An  important 
function  to  keep  in  mind  is  how  good  of  a systems 
analyst's  job  is  done.  How  well  the  hardware  and  soft- 
ware are  configured  to  align  with  the  goals  and  existing 
scene  of  the  company.  That  would  inciude  how  good  the 
training  program  is.  Is  the  computer  a complex  tool  to 
learn,  or  is  if  really  simple?  I’m  dealing  with  another 
computer  other  than  Am-100  now,  and  ft  is  extremely 
complex.  Ours  is  extremely  simple. 

JORJ:  Thank  you  very  much,  Jim. 

JtM:  You’re  welcome.  □ 
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GLOSSARY  OF  TERMS 

AM-100:  A computer  made  by  Alpha  Microsystems  in 
Irvine,  California. 

BASIC:  A well-known  computer  language. 

BIT:  A 0 or  1. 

BOARDS:  Physical  devices  that  plug  into  the  computer 
and  perform  various  functions,  such  as  input/output, 
memory,  and  actual  processsing. 

CHARACTERS:  Symbols,  e.g.,  letters  of  the  alphabet, 
numbers,  &,  and  so  on. 

COBOL:  Acronym  for  COmmon  Business  Oriented  Lan- 
guage, a computer  language. 

DISKS,  HARD  DISKS,  BIG  DISKS:  Physical  memory 
storage  devices.  Disks  are  flat  surfaces,  like  45  RPM 
records. 

DISK  DRIVE:  A device  which  allows  the  computer  ac- 
cess to  information  which  is  on  disks. 

8080:  A type  of  central  processor. 

HARDWARE:  The  physical  part  of  a computer. 

IBM  SYSTEM-32,  360,  370:  Types  of  IBM  computers. 
They  are  listed  here  in  order  of  decreasing  size. 

IN-HOUSE:  Contained  completely  within  the  business. 
An  in-house  computer  operates  without  having  to  con- 
nect to  another  computer  over  phone  lines. 

INTERFACE:  A go-between.  Something  that  allows  one 
computer  component  to  talk  to  another. 

MICRO,  MICROCOMPUTER:  A computer  uses  3 
bits  as  the  length  of  words  for  its  instructions, 

MINI,  MINICOMPUTER:  A computer  that  uses  debits  as 
the  length  of  words  for  its  instructions. 

ON-LINE:  Connected  to  the  computer.  Often,  con- 
nected to  the  computer  by  a telephone  "line.” 

R.P.G.:  Initials  standing  for  Report  Program  Generator, 
a computer  language. 

SOFTWARE:  The  instructions  that  tell  the  computer 
hardware  what  to  do.  Examples  are  payroll  and  general 
ledger  programs. 

SYSTEM:  People,  machines,  materials,  and  procedures 
and/or  policies  arranged  to  produce  a desired  result. 

SYSTEMS  ANALYST:  A person  who  studies  systems  in 
depth  and  comes  up  with  improvements. 

TERMINAL:  A device  that  sends  and  receives  informa- 
tion to  and  from  the  computer. 

WORD  PROCESSING:  Automatic  typing.  It  is  very 
useful  for  form  letters,  and  retyping  documents  when 
there  are  only  minor  changes  In  them. 
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By  Roger  Williams 

i 1978  Rogar  Williams  All  Rtgnis  ReMfn 

INTRODUCTION 

The  usefulness  of  a computer  in  a small  business  en- 
vironment is  self-evident.  For  any  business  with  a yearly 
gross  ranging  from  1A  to  5 million  dollars,  the  primary 
question  is  not  whether  to  implement  a computer,  but 
rather  when  and  how.  The  small  businessman  frequent- 
ly is  unfamiliar  with,  and  sometimes  intimidated  by,  the 
complexities  and  mystery  associated  with  computers. 
The  purpose  of  this  article  is  to  penetrate  this  mystique 
so  that  the  businessman  can  evaluate  objectively  when 
the  computer  is  economical  for  his  own  needs,  and  then 
how  to  proceed. 

The  first  two  parts  of  this  article  are  dedicated  to  the 
question  of  when  to  implement  a computer,  considered 
from  the  perspective  of  both  general  and  detailed  eco- 
nomics. PART  1 discusses  the  general  economics  of 
computer  implementation.  It  first  presents  a rudimentary 
concept  of  differential  cash  flow  analysis,  which  it  then 
uses  to  describe  the  most  general  effects  of  computer- 
izing. It  then  proceeds  with  the  analysis  by  describing 
the  economic  benefits  and  the  costs  of  computer  imple- 
mentation, including  both  hardware  costs  (costs  of  the 
computer  itself)  and  software  costs  (costs  of  the  pro- 
grams). PART  2 discusses  the  detailed  economics  of  com- 
puter implementation.  It  refines  the  concept  of  differen- 
tial cash  flow,  then  numerically  analyzes  a hypothetical 
business  in  detail,  complete  with  graphs  and  tables.  It 
also  presents  guidelines  to  enable  the  small  business- 
man to  apply  the  same  analysis  to  his  own  business. 

The  last  two  parts  are  oriented  to  the  question  of  how 
to  install  a computer  once  the  decision  is  made  to  do  so. 
PART  3 discusses  the  problem  of  selecting  and  optimiz- 
ing the  computer  system  in  terms  of  both  hardware  and 
software.  PART  4 describes  what  happens  after  the 
computer  is  plugged  in.  It  discusses  the  capabilities  of 
the  computer  and  describes  how  the  bookkeepers  and 
managers  interact  with  the  programs.  It  also  suggests 
safeguards  and  pacing  to  ensure  a smooth  transition 
from  manual  operation  to  computer  operation. 


PART  t — THE  GENERAL  ECONOMICS  OF 

COMPUTER  IMPLEMENTATION 

The  general  discussion  of  the  economics  of  computer 
implementation  first  describes  the  differential  cash 
flow  method  of  analysis,  then  utilizes  this  analysis,  in 
very  general  terms,  to  describe  the  expected  results  of  a 
computer  implementation  for  most  businesses.  It  then 
shows  that  the  computer  is  almost  certainly  viable,  and 
that  affordability  thus  becomes  the  primary  determinant 
of  when  to  computerize.  It  also  shows  that  computer  im- 
plementation is  rendered  most  affordable  by  the  proper 
balance  of  cost  versus  capability,  which  is  fortunately 
not  difficult,  as  disclosed  by  the  fact  that  hardware  and 
software  costs  are  both  well-defined  and  stable  within  a 
narrow  dollar  range. 

Differential  Analysis  and  lire  Expected  Results 

of  Computer  Implementation 

The  analysis  used  in  this  article  is  differential  analy- 
sis, in  which  the  economic  effects  of  implementing  a 
computer  are  described  by  analyzing  differences  in 
cash  flow  resulting  from  the  implementation  in  compari- 
son to  no  implementation.  This  analysis  first  requires 
certain  definitions,  Define  differential  revenue  as  the  in- 
crease in  revenue  or  the  decrease  of  expenditure  gener- 
ated solely  by  the  benefits  of  the  computer,  such  as  sav- 
ings of  labor  costs.  Likewise,  define  differential  expen- 
diture as  the  increase  in  expenditure  or  decrease  in  reve- 
nue generated  solely  by  the  implementation,  such  asthe 
cost  of  the  computer  itself.  The  difference  between 
these  two  quantities  is  defined  as  differential  cash  flow, 
which  indicates  the  effects  of  the  computer  implemen- 
tation in  a concise  manner,  These  three  definitions  are 
illustrated  in  Figure  1. 

Next  def  ine  differential  accumulated  cash  as  the  cash 
accumulated  over  a specified  time  interval  as  a direct 
result  of  the  differential  cash  flow  — or  equivalently,  as 
a direct  result  of  the  computer  implementation  com- 
pared to  no  implementation,  This  differential  accumu- 
lated cash  is  calculated  by  multiplying  the  differential 
cash  flow  times  the  time-interval,  just  as  one  would 
calculate  the  accumulated  water  in  a bucket  by  multiply- 
ing the  water  flow  (rate)  times  the  time-interval.  If  the  dif- 


This  graph  shows  differential  revenue,  expenditure,  end  cash  flow  for  a typical  computer  implementation.  The  scales  are  arbitrary  an< j exag- 
gerated for  (be  sake  of  illustration  The  computer  is  implemented  at  lime  - 0,  and  Is  gradually  utilized  for  increasing  work  loads  as  cosls 
decrease  through  tour  time  periods  discussed  in  text  The  horizontal  axis  is  the  no-computer  reference  for  differential  quantitles- 
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ferential  cash  flow  is  not  constant,  the  calculation  is 
slightly  more  complex,  but  the  concept  remains  intact. 
Figure  2 illustrates  the  results  of  the  calculation  applied 
to  the  differential  cash  flow  of  Figure  1* 

Using  these  definitions,  one  can  describe  in  quite 
general  terms  the  expected  economic  effects  of  any 
computer  implementation,  independent  of  the  specifics 
of  the  business.  For  example,  as  illustrated  in  Figure  1, 
the  differential  cash  flow  will  be  somewhat  negative  for 
a first  time  period  (perhaps  a year)  because  the  com- 
puter is  costing  dollars  but  is  not  doing  very  much  work. 
Then  during  a second  period  (perhaps  the  second  year) 
the  differential  cash  flow  starts  climbing  rapidly  to 
become  positive  as  the  computer  is  phased  into  regular 
operation  and  as  costs  decrease.  During  a third  period 
(perhaps  the  third  year)  the  differential  cash  flow  con- 
tinues to  climb  rapidly  as  costs  drop  nearly  to  zero,  and 
as  the  computer  does  increasing  amounts  of  work. 
Finally,  in  a fourth  period  (perhaps  the  fourth  year  and 
beyond)  the  differential  cash  flow  continues  to  rise,  but 
much  more  slowly,  as  the  situation  stabilizes  and  bene- 
fits  increase  slowly  with  the  growth  of  the  business. 
These  same  general  features  can  be  evaluated  in 
terms  of  differential  accumulated  cash,  as  illustrated  in 
Figure  2.  A cash  deficit  develops  rapidly  over  the  first 
time  period,  then  this  deficit  reaches  an  extremum 
followed  by  a decrease  during  the  second  period.  This 
deficit  continues  to  decrease  until  it  reaches  zero  dur- 
ing the  second  or  third  time  period  — the  point  at  which 
the  investment  is  amortized.  Subsequently,  a cash 
surplus  develops  rapidly  and  continues  to  do  so  at  a rate 
slowly  increasing  with  time. 


This  differentia!  accumulated  cash  analysis  is  ex- 
tremely powerful,  for  It  reveals  that  profits,  In  real 
dollars,  must  result  from  implementing  a computer.  To 
see  why,  note  that  the  differential  cash  flow  ultimately 
will  become  positive  If  the  computer  is  used  at  ali,  be- 
cause monthly  costs  eventually  will  drop  nearly  to  zero. 
This  means  that  the  differential  accumulated  cash  even- 
tually must  reach  the  zero,  or  amortization,  point  (albeit 
after  a possibly  long  time).  Thus  the  computer  is  almost 
certainly  a long-term  viable  investment,  in  the  sense 
that  it  will  amortize  itself  at  some  time.  If  amortization 
can  be  reached  within  three  to  four  years,  the  computer 
may  be  regarded  as  a short-term  viable  investment. 

The  power  of  the  analysis  is  even  further  emphasized 
by  considering  the  consequences  of  merely  delaying  an 
implementation  of  the  computer,  even  if  the  investment 
is  viable  only  in  the  long  term  but  not  the  short  term.  As 
illustrated  in  Figure  3,  such  delay  would  also  delay  the 
differential  accumulated  cash,  creating  a perpetual  dif- 
ference in  accumulated  cash  as  evaluated  at  any  time 
after  the  first  few  years.  These  Irreversible  costs  of 
delay  are  clearly  illustrated  in  Figure  4,  which  compares 
the  accumulated  cash  flows  of  different  delays  in  com- 
parison to  that  of  no  delay.  Note  that  there  exists,  in  the 
long  term,  an  eternal  and  constantly  increasing  deficit 
of  differential  accumulated  cash. 

This  is  real  cash,  not  just  paperl  It  is  with  this  perspec- 
tive in  mind  that  a decision  not  to  implement  a computer 
immediately  must  be  considered  most  carefully  as  a 
high-risk  option  containing  a high  probability  of  irrevers- 
ible and  ever-increasing  differential  losses. 

Of  course,  the  possibility  exists  that  a small  business 
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This  graph  shows  differential  accumulated  cash  for  the  typical  computer  implementation  of  Figure  1.  The  calculalEon  ts  described  in  Ihe  text,  and 
Is  known  technical ly  as  a "lime  integral"  ol  the  differential  cash  flow.  The  scales  shown  are  arbitrary  and  exaggerated  for  Ihe  sake  of  illustration, 
The  concepts  ol  viability  and  affordability  are  discussed  in  the  lexL  ♦ 
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cannot  afford  a computer,  no  matter  what  the  conse- 
quences may  be  in  terms  of  differential  losses,  and 
therefore  must  accept  the  losses.  This  situation  might 
occur  if  the  cash  resources  of  the  business  could  not 
accommodate,  without  undue  strain,  the  initial  negative 
differential  cash  flow  resulting  from  the  costs  of  the 
computer.  This  is  a classic  situation  arising  from  under- 
capitalization — where  a potential  for  large  profit  exists 
but  cannot  be  utilized  for  lack  of  capital. 

Since  it  is  clear  that  the  computer  would  be  long-term 
viable,  and  probably  would  be  short-term  viable,  the 
most  immediate  question  is  when  a computer  imple- 
mentation would  be  affordable.  This  requires  a more  de- 
tailed analysis  of  the  expected  benefits  (differential 
revenue)  of  the  computer  in  comparison  to  the  costs  of 
implementation  (differential  expenditure).  In  terms  of 
differential  analysis,  the  differential  cash  flow  must  be 
determined,  and  then  must  be  evaluated  for  when  the 
business  resources  could  accommodate  the  initial 
negative  differential  cash  flow  periods.  It  is  worth 
noting  that  an  affordable  implementation  is  necessarily 
short-term  viable  (unless  the  business  is  over-capital- 
ized enough  to  support  long-term  negative  cash  flows!). 

In  other  words,  the  rational  decision  to  implement  a 
computer  is  already  clear  merely  by  establishing  afford- 
ability, and  nothing  else.  The  question  is  not  whether  to 
implement  a computer  (the  answer  is  already  “yes”),  but 
when  — the  answer  being  Mas  soon  as  the  computer  is 
affordable." 

The  most  favorable  condition  for  affordability  is  that 
the  extremum  accumulated  cash  deficit  be  as  small  as 
possible.  This  requires  that  the  benefits  (differential 
revenue)  be  as  high  and  as  rapid  as  possible,  and  that 
the  costs  (differential  expenditure)  be  as  small  and  as 
short  in  duration  as  possible.  These  factors  obviously 
conflict  — a low  monthly  cost  of  the  computer  results  in 
a low  capability  of  the  computer  to  produce  economic 
benefits,  and  vice  versa.  An  optimum  balance  between 
cost  and  performance  thus  exists,  and  the  objective  is 
to  achieve  this  optimum  by  a proper  selection  of  com- 
ponents, as  will  be  discussed  in  detail  in  PART  3, 


Independent  of  details,  however,  a specification  of 
this  balance  is  not  as  difficult  as  one  might  expect,  and 
establishes  a well-defined  and  narrowly-bracketed  cost 
of  the  computer  implementation.  A proper  considera- 
tion of  hardware  and  software  will  determine  a $7,000  to 
$10,000  end  cost  for  hardware,  a $2,000  cost  for  soft- 
ware, and  a $600  per  month  cost  for  custom  program- 
ming for  a year.  These  amounts  are,  surprisingly,  some- 
what independent  of  the  size  of  the  small  business,  as 
discussed  below. 

Once  having  determined  the  approximate  cost  of  im- 
plementation (differential  expenditure),  the  benefits  of 
implementation  (differential  revenue)  must  be  evaluated. 
Although  these  are  not  as  well-bracketed  as  the  costs, 
some  estimates  may  be  given.  Labor  savings  will  range 
from  Vi  to  5 employees,  representing  $300  to  $3,000 
monthly.  Increased  sales  and  improved  management 
wilt  account  for  2%  to  4%  additional  gross  profits.  Again, 
details  are  given  below. 

These  amounts  of  differential  expenditure  and  reve- 
nue, if  estimated  for  the  specific  business,  can  be  used 
to  calculate  the  differential  cash  flow  and  differential 
accumulated  cash  generated  by  the  computer  imple- 
mentation. This  in  turn,  as  outlined  above,  will  determine 
both  the  viability  and  affordability  of  the  computer  Such 
a procedure  is  utilized  in  PART  2 to  analyze  a 
hypothetical  business  to  determine  when  the  computer 
is  affordable  and  amortizable  within  3 to  4 years,  and  to 
elucidate  what  cash  results  occur,  and  what  would  be 
the  permanent  costs  of  delay. 

The  remainder  of  this  PART  1 will  be  dedicated  to 
clarifying  the  above  statements  of  expected  differential 
expenditure  (computer  costs)  and  expected  differential 
revenue  (computer  benefits),  especially  in  terms  fo  their 
relatively  well-defined  nature  independent  of  the  small 
business. 

Differential  Expenditure  — The  Costs  of 
A Computer  Implementation 

The  costs  of  implementing  a computer  depend,  first 
of  all,  upon  whether  the  business  premises  are  to  con- 
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This  graph  illustrates  (he  effects  ol  delay  upon  a viable  computer  implementation.  This  Illustrates  the  dillerentiai  accumulated  cash  of  Figure  2 
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tain  a complete  computer  system,  or  instead  are  to  con- 
tain only  a terminal  which  is  connected  via  a telephone 
line  to  a remote  “time-sharing”  system. 

The  Time-Sharing  Option 

The  time-sharing  option,  although  popular  in  the  past, 
is  rapidly  becoming  obsolete  for  the  small  business. 
The  reasons  become  apparent  upon  an  examination  of 
four  factors,  including  the  cost  of  the  terminal,  the  cost 
of  connection  to  the  remote  computer,  the  cost  of  mass 
storage  of  business  data,  and  the  cost  of  software. 

The  end  cost  of  a terminal  with  CRT  (a  TV-type  display 
console  with  a keyboard)  and  printing  capability  (a 
necessity  for  a small  business)  is  about  V3  the  cost  of  a 
complete  computer  system.  The  monthly  rental  would 
range  from  $125  to  $175  per  month.  Added  to  this  must 
be  the  cost  of  connection  to  the  remote  computer.  The 
telephone  line  would  cost  about  $1  per  hour  and  the 
"connect”  time  would  cover  over  $5  per  hour  during 
business  hours.  These  hourly  costs,  assuming  a 4-hour 
day  connection,  add  up  to  $24  per  day,  or  to  nearly  $500 
per  month. 

The  cost  of  mass  storage  is  based  upon  the  amount 
of  data  stored  at  the  remote  site.  It  is  important  to  note 
that  data  cannot  be  transmitted  quickly  from  the  termi- 
nal to  the  computer  or  vice  verse,  nor  is  there  mass 
storage  capability  at  the  CRT  terminal  accounted  above. 
Therefore,  the  remote  computer  must  accumulate  all 
data  through  at  least  an  accounting  quarter,  with  an  ar- 
chival printout  at  the  end  of  each  quarter.  (Note  that  this 
renders  all  future  computer  access  to  this  data  impos- 
sible!). The  amount  of  data  thus  accumulated  easily  can 
fill  the  equivalent  of  “two  floppy  disks.”  Such  storage, 
about  500,000  “bytes,”  would  cost  about  $150  to  $250 
per  month. 


Next,  software  costs  must  be  considered.  Although  a 
time-sharing  facility  may  save  the  initial  cost  of  certain 
programs,  these  programs  cannot  be  modified  for 
custom  use,  and  additionally  all  custom  programming 
for  special  purposes  must  still  be  bought.  The  initial 
savings  of  $1,000  to  $2,000  in  such  software  is  a margi- 
nal savings  over  the  in-house  computer,  being  compen- 
sated within  a few  months. 

In  evaluation,  the  hardware  costs  of  the  time-sharing 
alternative  total  $800  to  $1,000  per  month  on  the 
assumption  of  4 hours  per  day  usage.  If  usage  drops 
even  to  V2  hour  per  day,  the  costs  still  remain  at  $400  to 
$500  per  month,  because  the  data  must  still  be  stored 
and  the  terminal  must  remain  at  the  business  premises. 
On  the  other  hand,  if  usage  climbs  to  8 hours  per  day  — 
such  as  might  be  needed  to  accommodate  custom  pro- 
gram development  — the  monthly  cost  could  well  soar 
to  $1,200  to  $1,400  per  month. 

As  already  stated,  and  as  detailed  below,  an  in-house 
computer  hardware  might  cost  a maximum  of  $10,000  or 
perhaps  $500  per  month,  depending  upon  financing.  The 
time-sharing  option  would  then  cost,  on  a monthly 
basis,  at  least  as  much  as  the  in-house  computer,  even  if 
hardly  used,  and  easily  could  cost  twice  as  much.  In  ad- 
dition, these  costs  are  irretrievably  lost  rather  than  con- 
verted to  an  asset,  as  would  be  the  case  in  a purchased 
computer. 

In-House  Computer  Implementation  Costs 

Now  the  path  is  clear  on  the  question  of  time-sharing 
vs.  the  in-house  computer,  at  least  for  small  business 
applications  with  access  to  normal  commercial  time- 
sharing facilities,  and  on  the  assumption  of  the  above 
specified  end  costs  for  the  in-house  computer  system. 

These  end  costs  are  now  examined  in  greater  detail  by 
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analysis  of  general  hardware  costs,  general  software  costs, 
and  the  stability  of  these  costs  for  the  next  few  years. 

Hardware  Costs  of  the  in-House  Computer 

Practically  all  small  businesses  will  require  the  same 
general  hardware,  a paradoxical  situation  created  by  the 
fact  that  the  minimum  set  of  essential  hardware  is  also 
grossly  under-utilized  in  the  smaller  businesses.  (This 
also  means  that  the  computer  will  accommodate  grow- 
ing needs  without  additional  investment!)  A minimal 
hardware  configuration  in  any  business  consists  of  the 
mainframe,  or  computer  itself,  plus  a printer,  a CRT  ter- 
minal, and  a mass  storage  facility. 

More  specifically,  the  mainframe  needs  to  have  at 
feast  40  “kilobytes”  of  memory  to  accommodate  the 
necessary  programs.  The  printer  should  have  a “pin- 
feed”  capability  for  correct  printing  on  pre-printed 
forms.  The  CRT  terminal  must  have  at  least  a highly 
readable  upper  and  lower  case  display  of  24  lines  by  80 
characters  per  line.  It  should  have  a numerical  keyboard 
in  addition  to  the  standard  typewriter-style  keyboard. 
The  mass  storage  should  consist  of  least  a dual  floppy 
disk  drive  with  a capacity  exceeding  Vs  million  “bytes” 
— to  facilitate  copying  disks  and  to  provide  at  ieast  a 
minimum  storage  needed  for  any  business  larger  than  a 
one-man  operation. 

The  cost  of  the  mainframe  ranges  from  $2,000  to 
$2,500  including  memory,  input/output  boards,  and  in- 
cidentals. The  printer  ranges  from  $1,000  to  $1,500  in- 
cluding the  pin-feed  platen.  The  CRT  terminal  costs 
$1,000  to  $1,500,  The  dual  floppy  disk  drive  with  a half- 
million byte  storage,  including  the  “controller”  and  in- 
cidentals costs  $2,000  to  $2,500.  Thus  the  cost  for  a 
minimum  suitable  hardware  system  is  from  $6,000  to 
$8,000,  averaging  $7,000.  These  costs  are  quite  indepen- 
dent of  specific  brands  and  features. 

The  cost  for  a maximum  system,  of  course,  can  climb 
without  limit.  However,  a $10,000  cost  would  upgrade 
the  capabilities  beyond  any  reasonable  needs  of  a small 
business.  Already  most  components  are  under-utilized. 
For  example,  the  printer  could  print  a book  every  day  if 
desired.  The  CRT,  if  used  all  day,  would  accept  huge 
amounts  of  data.  The  mainframe  needs  no  more  memory 
or  other  capabilities,  for  it  already  can  calculate  10  to 
100  times  more  than  is  needed  in  a small  business.  Data 
manipulation  and  storage  are  the  primary  functions 
needed.  The  only  limitation  is  with  the  mass  storage 
capability  of  the  disk  drive,  and  even  this  can  be  circum- 
vented if  the  user  is  willing  to  exchange  disks  frequent- 
ly. (The  disk  can  be  removed  or  inserted  into  the  drive  as 
desired,  just  as  a tape  cassette  might  be.)  If  desired,  a 
disk  storage  of  10  to  100  times  the  above  capacity  could 
be  purchased  within  an  extra  $3,000  initial  cost. 

If  a multi-terminal  system  is  needed,  then  the  extra  CRT 
and  necessary  hardware  and  software  could  be  purchased 
within  a $3,000  extra  initial  cost.  Thus  one  can  say  safely 
that  a $7,000  to  $10,000  cost  of  hardware  will  cover  the 
needs  of  all  but  the  largest  of  the  “small  businesses,” 
and  that  even  these  may  be  accommodated  with  minor 
inconveniences  such  as  frequent  disk  exchanges. 

Software  Costs  of  the  In-House  Computer 

The  software  costs  are  next  discussed.  There  are  two 
basic  types  of  software  needed.  One  type,  called 
operating  software,  functions  to  coordinate  the  CRT, 
printer,  and  floppy  disk  drive  to  the  computer  itself,  and 
is  often  supplied  with  the  hardware.  The  second  type, 
called  applications  software,  performs  the  actual  work 
the  user  requires,  such  as  accounting.  Suitable  applica- 
tions packages  for  the  small  business  will  cost  $1,000  to 


$2,000  for  general  ledger,  payroll,  accounts  receivable 
and  payable,  and  inventory-control  capabilities. 
Although  such  applications  software  may  not  do  exactly 
what  is  wanted,  and  is  seemingly  expensive,  it  is  never- 
theless highly  cost-effective.  It  could  be  a costly 
mistake  for  the  small  business  to  attempt  large-scale 
custom  programming  for  these  tasks. 

The  direct  cost  of  custom  software  development  is 
often  underestimated.  The  industry-acknowledged  de- 
velopment cost  of  programs,  after  all  documentation, 
debugging,  and  implementation  are  completed,  exceeds 
$10  per  line  of  code.  Thus  custom  applications  programs 
could  cost  well  upwards  of  $10,000  or  more. 

An  indirect  cost  of  custom  software  is  the  long  time 
delays  before  implementation  in  the  computer,  thus 
causing  permanent  effects  upon  the  accumulated  dif- 
ferential cash  in  the  same  manner  as  discussed  for 
delaying  computer  implementation.  These  delays  can 
be  far  larger  than  most  nonprofessionals  realize,  up- 
wards of  several  months  sometimes. 

It  is  thus  clear  that  as  much  of  the  desired  software 
capability  as  possible  should  be  purchased  as  applica- 
tions packages.  Custom  programming,  although  essen- 
tial for  implementation  of  such  packages,  should  be 
restricted  to  such  implementation,  and  to  programming 
applications  for  which  packages  are  not  available.  Addi- 
tionally, such  custom  programming  is  best  done  gradu- 
ally. A half-time  programmer  working  for  a year,  costing 
about  $600  per  month,  is  both  necessary  and  sufficient 
to  accomplish  the  most-needed  custom  work  and  adjust- 
ments, including  even  a few  complete  major  programs. 
This  pacing  also  gives  the  business  sufficient  time  to 
adjust  to  the  computer  and  define  what  it  needs  from 
the  programmer.  This  helps  to  avoid  premature  specifi- 
cations which  are  programmed  then  become  quickly  ob- 
solete, potentially  wasting  substantial  sums  of  money. 
Also,  programmers  may  well  produce  a/b  of  their  work 
during  the  first  Va  of  each  day,  as  programming  often 
benefits  from  “overnight  solutions”  to  problems. 

Cost  Stability  for  the  In-House  Computer 

One  last  observation  considers  the  stability  of  hard- 
ware and  software  costs  during  the  next  few  years  — 
that  these  costs  are  likely  to  be  similar  a year  or  two 
from  now.  The  small  business  will  not  save  substantially 
by  waiting  a year. 

It  is  sometimes  thought,  based  upon  the  observation 
of  the  plummeting  costs  of  pocket  calculators  and  hob- 
byist computers  over  the  last  few  years,  that  a complete 
business  system  will  plummet  likewise  — that  within  a 
year  the  same  capability  may  be  purchased  at  half  the 
cost.  The  fallacy  of  this  thinking  is  clarified  by  examin- 
ing the  cost  stability  of  both  software  and  hardware. 

The  software  costs  of  a computer  system,  as  discussed, 
include  those  of  both  applications  programs  and  cus- 
tom programming.  Although  many  low-cost  applications 
programs  may  proliferate,  these  are  usually  of  limited 
capability.  High-capability  software  — essential  to 
creating  high  differential  revenue  — is  decreasing  in 
price  only  very  slowly.  However,  even  if  such  were  to 
halve  in  price  overnight,  the  savings  would  represent  only 
5%  to  10%  of  the  system  cost.  Furthermore,  custom 
software  is  increasing  in  price  fairly  rapidly,  due  to  infla- 
tion and  to  the  exploding  demand  and  decreasing  sup- 
ply of  professional  programmers. 

The  hardware  costs  of  the  computer  system  include 
the  cost  of  peripherals  such  as  the  CRT,  printer,  and 
floppy  disk  driver,  and  the  cost  of  the  mainframe.  It  is 
worth  noting  that  over  the  last  three  years,  nearly  every 
peripheral  and  mainframe  either  has  remained  the  same 
price  or  has  increased.  Only  memory  boards  and  the  CPU 


MAY  1978 


Business  Section 


INTERFACE  AGE  93 


have  decreased  significantly.  These  represent  such  a 
small  portion  of  the  total  system,  that  even  halving  the 
price  creates  only  a 3%  savings  on  the  total  business 
system.  The  peripherals  and  mainframe  utilize  mechani- 
cal construction,  moving  parts,  and  large  amounts  of 
conventional  electronics,  all  of  which  are  subject  to  in- 
flation and  will  not  benefit  substantially  in  the  next  year 
or  two  from  the  type  of  micro-electronics  used  in  hand- 
held calculators  and  in  memory  boards  or  CPU. 

Much  talk  has  been  centered  on  the  new  technology 
of  magnetic  bubbles  and  CCD  units.  Again,  these  are 
not  relevant  to  reducing  small  business  system  costs.  If 
these  are  used  for  memory,  only  a minimal  cost  effect  is 
realized,  as  already  noted.  Neither  technology  is  going 
to  reduce  the  cost  of  mass  storage  significantly  for  the 
small  business.  Both  are  far  more  expensive  per  “byte” 
than  the  floppy  disk  complete  with  driver,  and  will  re- 
main so  for  several  years.  Even  if  then  cost  competitive, 
they  will  not  soon  replace  the  disk.  The  CCD  is  incap- 
able of  providing  a permanent  storage  without  constant 
power-on,  and  neither  the  CCD  nor  the  magnetic  bubble 
is  capable  of  replacement  and  filing  for  archival  storage 
as  is  the  floppy  disk  (which  may  be  stored  like  a 
phonograph  record).  In  other  words,  neither  is  capable 
of  providing  a long-term  storage  at  a cost  of  $30  per 
million  “bytes”  like  the  floppy  disk,  separate  from  its 
driver  mechanism. 

It  is  clear,  then,  that  the  cost  of  implementing  a com- 
plete business  computer  system  will  remain  stable  for  a 
few  years  — and  that  the  possibility  of  rapidly  decreas- 
ing costs  is  an  unrealistic  hope  which  is  extraneous  to 
the  analysis  of  when  to  implement  a computer.  Perhaps 
even  more  important,  even  if  computer  implementation 
costs  were  to  halve  in  the  next  few  months,  the  cost  of 
such  delay  could  be  five  to  ten  times  higher  than  any 
savings,  and  these  costs  would  be  permanent  and  ir- 
reversible, as  emphasized  in  the  previous  discussion  of 
differential  cash  flow  analysis. 

Now  that  the  cost  of  implementing  a computer 
system  (differential  expenditure)  has  been  clarified,  the 
benefits  of  implementation  (differential  revenue)  remain 
to  be  elucidated. 

Differential  Revenue  — The  Economic  Benefits 
of  A Computer  Implementation 

The  most  obvious  benefit  of  installing  a computer  is 
the  reduction  of  labor  costs  relating  to  invoicing,  billing, 
payroll,  general  ledger,  accounting,  and  inventory  con- 
trol. The  computer  would  eliminate  redundant  entries  in 
a multiplicity  of  journals  and  would  eliminate  tedious 
calculations  and  error  checking. 

A less  obvious  savings  would  accrue  through  improved 
management  enabled  by  the  computer.  Critical  situa- 
tions may  remain  undetected  with  the  quarterly  or  yearly 
evaluations  available  with  manual  accounting,  but  the 
computer  provides  instantly  accessible  business  data 
and  calculated  parameters.  Inventory  costs  especially 
would  benefit  from  such  improved  management  by  in- 
creasing turns  ratios.  Most  likely  a 5%  to  10%  better 
utilization  of  invested  capital  would  result,  creating  a 
2%  to  4%  improvement  of  gross  profits. 

In  addition  to  analysis  of  current  transactions,  the  com- 
puter can  generate  future  projections  of  accounts  pay- 
able and  receivable,  cost  of  capital,  cash  flow,  budget- 
ing, inventory  contrdl,  and  critical  business  parameters. 
An  especially  good  example  would  be  the  type  of  differ- 
ential analysis  utilized  in  this  exposition  as  applied  to 
any  business  option,  not  only  computer  implementation. 

Another  service  especially  valuable  to  complex  busi- 
ness operations  is  that  of  critical-path  analysis  to  highly 
interdependent  processes  such  as  manufacturing  and 
contracting.  Without  such  a tool,  a business  might  be 
vulnerable  to  critical  processes  not  being  completed  and 


thereby  causing  severe  delivery  and  cash  flow  problems. 

Gross  receipts  may  be  directly  increased  with  the  use 
of  the  computer  to  improve  sales  management.  Adver- 
tising campaigns  could  be  analyzed  for  effectiveness. 
Motivational  programs  for  sales  personnel  may  be  im- 
plemented in  a manner  impossible  without  a computer, 
especially  regarding  performance  analysis  and  instant 
feedback  to  the  personnel.  Clients  could  be  given  per- 
sonalized attention  using  data  recorded  and  analyzed 
with  the  computer,  as  with  periodic  contacts.  Certainly  a 
1%  to  5%  increase  in  gross  receipts  could  be  realized, 
with  a similar  increase  in  gross  profits. 

An  intangible,  but  nevertheless  real,  savings  can  be 
achieved  by  the  computer  used  for  sorting  and  prioritiz- 
ing task  lists  so  that  important  tasks  are  not  delayed  or 
ignored  for  the  sake  of  less  important  ones.  Such  might 
include  client  contacts,  errands,  deadlines,  and  mes- 
sages — all  of  which  would  be  worth  money  to  organize 
properly.  This  alone  might  reduce  labor  requirements  as 
non-essential  tasks  are  rationally  procrastinated,  then 
discarded. 

A huge  potential  savings  — perhaps  even  the  whole 
business  itself  — results  from  the  ease  with  which  the 
computer  can  make  copies  of  vital  business  records  for 
safekeeping,  both  in  the  form  of  magnetic  disks  and 
printout.  These  records  are  often  never  duplicated  in  a 
small  business,  thereby  are  vulnerable  to  destruction 
through  fire,  theft,  or  other  disaster.  If  done,  manual 
duplication  of  these  records  is  quite  costly,  a situation 
creating  another  direct  savings  from  the  computer. 

Finally,  a seldom  contemplated  source  of  income 
from  a computer  installed  in  an  existing  small  business 
is  providing  computer  services  for  associates  for  a 
nominal  fee.  For  example,  a manufacturer  or  importer 
often  has  a complete  network  of  sales  representatives, 
each  functioning  as  an  independent  business.  Local 
associates  might  desire  to  utilize  an  already  existing 
computer  system  for  their  own  needs,  especially  in  the 
context  of  a well  established  working  relationship.  Also, 
neighbors,  such  as  members  of  a local  merchants  asso- 
ciation, might  rent  computer  facilities,  especially  if  they 
are  unable  or  reluctant  to  invest  in  their  own  computer. 

This  extension  of  the  computer  to  outside  users,  if 
done  on  a small  scale,  merely  effectively  utilizes  other- 
wise idle  time  and  does  not  require  any  additional  invest- 
ment. If  more  such  revenue  is  desired,  the  computer 
could  be  upgraded  to  a multi-user,  multi-tasking  capabil- 
ity on  the  premises  with  very  modest  extra  cost,  as  90% 
of  what  is  needed  is  already  implemented. 

These  benefits  of  computerizing  represent  differential 
revenue  which,  when  combined  with  the  preceding  dif- 
ferential expenditure,  form  the  basis  for  a rudimentary 
differential  cash  flow  analysis  which  can  be  utilized  to 
evaluate  both  the  viability  and  the  affordability  of  com- 
puterizing for  any  small  business. 

SUMMARY 

In  summary,  the  question  of  when  to  computerize  be- 
comes a most  important  question,  which  if  ignored,  can 
create  most  costly  and  permanent  deficits  of  cash  in 
comparison  to  what  could  be  — to  the  potential  of  the 
business.  The  costs  of  implementing  a computer  are 
reasonably  well  bracketed  to  the  same  amounts  for  all 
small  businesses.  The  benefits  described  are  potentially 
extensive,  and  must  be  evaluated  by  the  individual  small 
businessman.  The  tool  of  differential  cash  flow  analysis 
can  be  utilized  quickly  to  provide  a feeling  for  the  results 
of  computerizing,  both  in  terms  of  immediate  afford- 
ability and  long-term  cash  results. 

PART  2 utilizes  these  concepts  to  examine  a hypo- 
thetical business  in  detail,  refining  the  differential  anal- 
ysis to  include  cost  of  money,  return  on  investment,  de- 
preciation, inflation,  and  tax  factors.D 
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MicroWorld  (formerly  Byte  Shop  Mailorder)  is  a division  of  The 
Phoenix  Group,  Inc.,  which  operates  five  retail  computer  stores  and 
the  nation’s  largest  computer  wholesale  business.  MicroWorld  has 
the  resources  to  serve  you.  Call  or  write  for  all  your  computer  needs. 


803  N.  Scottsdale  Rd. 
Tempe,  AZ  85281 
(602)894-1193 


New!  Byte  Shopper  Guide  VoL  111,  $3.95  (includes  $1.00  postage) 


Integral  Data  Systems  Printer 

low  cost,  professional 
performance 


Meet  the  IP-125.  Ideal  where  you 
need  a space-saving  hard  copy 
printer  for  your  office.  Microproces- 
sor controlled,  uses  8)4"  roll  or  fan- 
fold  paper.  Instantaneous  print  rate 
to  100  cps,  sustained  speed  of 
50  cps.  Just  24  lbs. 


* Upper,  lowercase 

* RS232  serial  interface 

* 7x7  dot  matrix 

* 256  char,  multiple  line  buffer 

* Tractor  feed  option  $150 


Low  Introductory  Price!  [add  SIO  shpg.) 


(add  S20 


azeltine  1500 

Value  packed— every  feature  is  standard! 

high-quality  basic  terminal  with  extra  standard  features 
can't  find  on  most  CRTs.  Plus  the  features  you  expect,  Like 
80  character  display,  auxiliary  serial  port,  10-key  numeric 
At  this  low  price,  you  can  order  two. 

Standard  fit  reverse  video 

• Upper,  lower  case 

• Cursor  addressing  & sensing 

• 7x10  dot  matrix 


Cromemco  Z2-D 
single  disk  drive 

fast,  commercial-grade  computer 

Take  a step  forward  with  this  thoroughly  profes- 
sional unit  designed  for  engineering,  science, 
production,  business,  education.To  make  it  even 
more  enticing,  you  save  $150  if  you  buy  now. 


[add  S25  shpg.] 
Kit 


* Fortran  St  Basic  available  * each  5*r  disk  stores  up  to  92K  bytes 

* 21 -slot  motherboard,  30-amp  power  * shown  with  optional  aluminum  cabinet,  $195 

* Z-80  processor 


S25  shpg.) 


NEC  Spinwriter 

20%  faster,  50%  longer  life,  10%  quieter 

...than  Diablo-type  impact  printers,  Microprocessor- 
controlled,  tractor  feed,  camera-ready  print  quality, 
forms  control,  proportional  spacing,  bidirectional 
printing,  operator-interchangeable  standard/ 
foreign  language  type  fonts. 

* 50  million  characters  between  failure 
■ 55  cps  print  speed,  RS232  interface 

* graphics  with  5760  points  per  square  inch 

* rapid  snap-in  ribbon  cartridge 
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The  data  alphabet  called  ASCII  (Figure  1,  page  96,  and 
Reference  1),  also  has  two  other  names— International 
Standard  646  (the  ISO  Code  [Reference  2])  and  Alphabet 
No.  5 of  CGITT  (the  International  Consultative  Committee 
for  Telephone  and  Telegraph),  It  is  used  throughout  the 
world,  incorporated  in  billions  of  dollars  of  equipment. 
But  is  it  used  correctly  and  wisely?  Not  always.  There 
are  misinterpretations,  and  gaps  in  definition  that  per* 
mit  nonstandard  usage.  This  article  (in  three  parts}  will 
give  you  the  background,  peculiarities,  preferred  prac- 
tices, and  new  developments  for  ASCII,  You  will  find  a 
lot  of  information  not  too  generally  known  or  realized;  it 
should  help  in  the  correct  and  safe  usage  of  ASCII.  For 
additional  help,  you  can  reference  the  various  national 
and  international  standards  given  in  Table  1,  Some  other 
detailed  articles  are  listed  in  References  3,  4 and  5. 
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ISC  - International  Standards  Organisation 
ECttA  - European  Computer  Manufacturers  Association 
ANSI  - American  National  Standards  Institute 
FIPS  - Federal  Information  Processing  Standard 

CSA  - Canadian  Standards  Association 

B5  ~ British  Standard 

AS  - Australian  Standard 

CCITT  * Consultative  Committee  International,  Telephone  & Telegraph, 
J IS  - Japanese  industrial  Standard 
GOST  - USSR  Standard  Table  1 

STICKS  4-7 

ASCII,  as  a 7-bit  code,  is  usually  represented  in  8 col- 
umns of  16  positions.  The  row  positions  are  0000  through 
1111,  the  low-order  4 bits,  0 through  15  in  decimal.  The 
columns  are  000  through  111,  the  next  higher  3 bits,  0 
through  7 in  decimal.  For  some  reason,  the  developers 
of  ASCII  found  it  convenient  to  refer  to  these  eight  col- 
umns as  "sticks,"  So  shall  we.  Each  position  will  be  rep- 
resented in  this  article  by  its  usual  decimal  representa- 
tion. For  example,  capital  A is  position  4/1.  Figure  2 is  a 
representation  of  ASCII  that  is  more  convenient  to  those 
working  in  octal,  rather  than  hexadecimal,  notation. 
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The  first  positions  of  sticks  4 and  6 are  respectively 
the  "commercial  at"  and  "accent  grave/1  Then  the  upper 
and  lower  case  Roman  alphabets  follow.  This  offset  of  one 
position  is  historical  (from  the  United  Kingdom),  and  of 
no  importance  as  long  as  you  remember  that  it  is  so. 
Following  the  alphabet  In  both  sticks  5 and  7 are  three 
positions  each  that  one  must  be  very  cautious  about.  In 
ASCII  they  are  assigned  as  [,  l\  and  ] in  stick  5 — {,  |3, 
and  } in  stick  7.  But  in  the  ISO  Code  and  CCITT  versions 
they  are  reserved  for  national  usage.  Table  II  gives  the 
national  use  assignment  for  these  positions.  Surely  you 
remember  that  the  Scandinavian  alphabet  has  29  letters, 
not  26?  My  friend  Orjar  Heen  in  Oslo  is  very  protective  of 
these  positions.  He  says  "If  you  Americans  want  to  sell 
computers  and  software  abroad,  don’t  use  the  ASCI! 
characters  for  these  positions  in  your  software.” 

To  be  more  precise,  positions  5/11,  5/12,  5/13,  7/11, 
7/12,  and  7/13  (noted  above)  are  called  primary  national 
usage  positions.  So  is  4/0,  where  ASCII  has  the  "com- 
mercial at."  Honeywell,  for  example,  uses  the  "at"  in  its 
timesharing  systems  for  deleting  the  previous  character 
upon  entry.  But  this  isn't  too  serious,  because  many  na- 
tions also  have  the  "at"  in  their  primary  sets. 
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Table  2. 


Also  in  sticks  4-7  are  three  diacritical  marks.  They  are 
accent  grave  (')  in  6/0,  circumflex  (A)  in  5/14,  and  tilde  (^) 
in  7/14.  These  are  called  secondary  national  usage  posi- 
tions. In  some  countries  the  tilde  is  a straight  overline. 

But  it  is  the  circumflex  where  we  have  a lot  of  confu- 
sion. Teletype  first  made  it  an  "up  arrow"  in  an  earlier 
version  of  ASCII,  to  serve  as  an  exponentiation  symbol, 
primarily  for  BASIC.  But  that  doesn't  do  very  well,  be- 
cause the  exponentiation  for  FORTRAN  is  a double 
asterisk!  The  FORTRAN  version  is  preferable  in  France, 
certainly,  because  they  use  such  words  as  crane,  cote, 
cout,  and  so  on. 

A companion  problem  exists  in  position  5/15,  with  the 
underscore.  The  underscore  is  neither  national  nor  dia- 
critical; all  countries  use  it  just  as  underscore  (and  for 
typesetting  it  is  a U.S.  convention  to  indicate  italics,  but 
in  Italy  it  means  boldface,  except  when  it  is  the  last 
character  in  a line!3).  But  Teletype’s  early  version  of 
ASCII  used  it  as  a "left  arrow"  — probably  for  an  assign- 
ment symbol  equivalent  to  ; = in  ALGOL.  The  up  and  left 
arrow  have  been  carried  over  from  Teletype  into  many 
video  terminals.  Ask  your  terminal  manufacturer  to  cease 
and  desist  and  retrofit,  it's  not  ASCII  and  will  only  cause 
trouble  forever 

The  last  character  in  sticks  4-7  is  the  Delete,  symbol 
DEL,  in  position  7/17.  It  was  put  here  because  the  binary 
code  is  1111111,  which  would  be  all  punched  holes  in 
perforated  (not  always  paper!)  tape,  and  that  is  the  only 
way  to  make  sure  that  it  cannot  be  misread  as  some 
other  character  ASCII  is  a complete  set;  all  positions 
are  assigned  to  have  meaning. 

STICKS  2-3 

These  are  usually  called  the  sticks  for  digits  and  spe- 
cials. Remember  that  they  are  the  "digits"  0 to  9;  not 
numbers,  not  numerals,  not  anything  but  digits!  They 
are  in  3/0  through  3/9  so  that  the  low-order  4 bits  are  the 
representations  for  packed  decimal.  Originally  we  con- 
sidered the  possibility  of  a special  4-bit  set  for  numeri- 
cal applications  (see  the  fifth  entry  in  Table  la),  but  it 
turned  out  that  computer  hardware  became  inexpensive 
enough  to  not  deprive  ourselves  of  the  extra  capabilities 
of  the  7-bii  and  8-bit  sets. 
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Figure  1. 


Note  1 

These  11?  positions  are  vari- 
able for  national  usage  - 2 lor 
currency.  7 primary  national 
usage,  and  3 secondary  usage 
which  are  diacritical  marks 
when  preceded  by  BSP.  The 
presently-known  assignments 
are  given  in  the  table  below. 


98  INTERFACE  AGE 


MAY  1978 


Position  2/0  is  officially  called  "space."  I don’t  and 
didn’t  like  it,  and  would  have  preferred  “blank.”  Which  is 
why  the  IBM  community  often  uses  a lower  case  “bee” 
with  a slash  through  the  vertical  as  its  symbol.  From  the 
Univac  side,  the  space  has  the  official  symbol  “delta.” 

Having  mentioned  packed  decimal,  where  two  digits 
go  into  each  8-bit  group  ("byte”  to  the  American,  “octet” 
to  the  French),  a word  of  caution  on  the  plus  and  minus 
signs  — they  are  in  stick  2,  rather  than  stick  3 with  the 
digits.  But  the  low  order  4 bits  are  distinct,  and  + 
should  be  used  only  as  1011,  - only  as  1101. 1 mention 
this  because  the  nonstandard  code  EBCDIC  permits 
multiple  representations  of  + and  - in  packed  decimal. 
And  the  ASCII  representations  are  not  even  coincident 
with  any  of  these,  with  obvious  dangers! 

Watch  out  for  the  “currency”  positions,  2/3  and  2/4. 
They  also  have  national  variations.  In  ASCII  they  are  cus- 
tomarily # and  $,  but  there  are  some  things  to  be  remem- 
bered: 

•#  is  not  “number  sign”  for  many  countries,  most  of 
which  use  “No.”  or  “Nr.”  for  that  purpose.  And  when  it 
is  “number,”  it  must  precede  the  digits,  not  follow. 

•#  closely  resembled  the  “sharp  sign”  in  music. 

•#  is  “pound  sign”  only  for  the  U.S.,  the  only  major  coun- 
try still  not  using  the  metric  system.  To  the  rest,  it’s 
kilograms.  For  now,  it’s  best  to  use  the  abbreviation 
“lb.”  in  the  U.S.,  not  the  #.  In  any  case,  both  must  follow 
the  numeral. 

•To  the  British,  a “pound”  has  the  symbol  which  is 
why  that  is  the  symbol  in  position  2/3  for  the  UK.  They 
get  very  irked  when  # is  called  a “pound”  sign,  espe- 
cially in  software  manuals. 

•The  “dollar"  is  peculiar  to  the  U.S.,  Canada,  and  some 
others.  There  are  also  francs,  marks,  escudos,  pesos, 
lire,  etc.,  etc.  Which  is  why  the  ISO  code  uses  the  uni- 
versal currency  symbol  in  position  2/4.  It’s  a circle  with 
outside  spikes  at  45,  135,  225,  and  315  degrees  (O), 
called  "scarab.”  Table  II  also  shows  these  assignments 
for  several  countries. 

•ECMA  has  provided  a separate  guideline  for  specifying 
international  currencies.  See  the  "Where  to  Get  More 
Information”  at  the  end  of  this  article. 

It’s  a tough  problem,  and  will  get  worse  when  we  get  in- 
to expanded  character  sets  for  photocomposition  and 
such.  For  now,  all  we  can  do  is  follow  the  ASCII  stan- 
dard, which  says  that  # is  a "number  sign." 

Only  a few  more  peculiarities  remain  for  sticks  2-3.  An 
important  one  is  in  the  double  quote,  position  2/2,  and 
the  single  quote,  position  2/7.  That  is,  you  may  think  it  is 
a single  quote,  and  even  use  it  so,  but  it  is  really  an  "ac- 
cent acute"  for  vowels.  It  slants  from  top  right  to  bottom 
left,  to  complement  “accent  grave”  in  6/0,  which  slants 
from  top  left  to  bottom  right.  Some  terminal  makers  do 
not  realize  this  pairing,  and  will  have  accent  grave  slant- 
ing correctly,  but  put  accent  acute  as  a single  quote  in 
the  unstylized  up  and  down  method.  My  Terminet  is  one 
of  those  that  is  OK. 

Don’t  forget  that  to  the  typesetter,  in  contrast  to  type- 
writers, both  single  and  double  quotes  have  two  forms 
— opening  and  closing.  In  fact,  the  typesetter  gets  his 
double  quotes  by  using  two  single  quotes,  of  either 
form,  because  the  quote  uses  very  little  space  in  vari- 
able space  typesetting.  Most  terminals,  either  video  or 
hardcopy,  use  constant  spacing.  So  double  and  single 
quotes  must  be  distinct  for  that  reason. 

The  last  variation  is  in  position  2/6,  the  ampersand. 
There  are  many  legitimate  different  symbols  for  the 
ampersand.  Neither  ASCII  nor  the  ISO  Code  prescribe 
any  particular  one.  But  this  leads  us  to  the  next  topic  — 
how  to  represent  the  ASCII  characters  in  handprinted 
form,  so  that  they  may  be  input  to  computer  systems. 


HANDPRINTING  FOR  STICKS  2-7 

The  classical  confusion  for  many  years  was  between 
the  digit  zero  and  the  letter  “oh,”  but  there  are  other 
possibilities  for  confusion.  American  Standard  X3.45 
specifies  the  handwritten  character  shapes  shown  in 
Figure  3. 


CTT2  3 5 fe  7X3 

ABCDEF  G-H  IT 
KLMNOPQRjST 


AEiauisnn 


Figure  3. 

This  clears  up  a longstanding  problem.  The  communi- 
cations types,  and  the  armed  services,  used  to  put  a 
slash  through  the  zero;  somehow  the  IBM  users  got  to 
putting  the  slash  through  the  letter  “oh”  instead,  con- 
fusing the  Scandinavians  greatly.  Now  itTs  neither  (which 
helps),  just  a 180-degree  rotation  of  the  letter  Q.  The  earlier 
German  Standard  DIN  66  002  prescribed  the  cursive  loop 
In  the  upper  right,  as  some  may  have  learned  in  penman- 
ship courses.  It  now  permits  the  ANSI  form  as  well. 


UPPER  AND  LOWER  CASE  LETTERS 

Many  people  are  accustomed  to  using  uppercase  only. 
This  is  a hangover  from  early  line  printers  and  limited 
sets  {until  the  Stretch  computer  of  IBM,  characters  were 
usually  6 bits  in  size).  It  would  have  been  far  better  if 
they  had  all  been  lower  case  in  those  smaller  sets.  Put- 
ting it  simply,  would  you  buy  a book  to  read  if  it  were  all 
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in  upper  case?  Because  lower  case  is  much  easier  and 
faster  to  read,  lower  case  should  be  the  default  case 
when  one  has  only  the  one  case.  There  is  no  reason  why 
FORTRAN  or  BASIC  processors  cannot  understand 
lower  case  variable  names  and  verbs  just  as  easily  as 
they  can  understand  upper  case, 

\ always  recommend  getti  ng  a terminal  with  both  cases 
if  it  is  at  all  affordable.  Second  best  is  making  sure  that  a 
single-case  terminal  is  retrofittable  later,  if  necessary. 
And  if  a single-case  terminal,  get  it  in  lower  case  only,  if 
possible.  There  has  been  much  reportage  in  the  com- 
puter trade  press  about  eyestrain  resulting  from  using 
computer  terminals.  Is  the  reason  obvious? 


STICKS  0,  1 

These  are  the  control  characters.  The  most  important 
distinction  in  ASCII  is  the  split  between  sticks  0-1,  Con- 
trols, and  sticks  2-7,  Graphics.  We’ll  see  this  later  on  in 
the  standards  for  Code  Expansion  (to  8 bits  or  more), 
and  Code  Extension  (alternate  sets,  such  as  Cyrillic  for 
the  USSR,  and  Kata  Kana  for  Japan), 

Unfortunately,  there  is,  despite  the  standard,  much 
difference  between  the  ways  that  various  terminal  de- 
vices handle  these  control  characters.  They  may  act  dif- 
ferently, or  they  may  not  be  operative  at  all.  I have  two 
very  useful  programs,  written  in  the  TEX  language  (Ref- 
erence 6).  One  lists  each  symbol  by  name  and  then 
shows  its  action  between  parentheses.  The  other  asks 
you  to  depress  in  turn  all  the  funny  keys  on  your  termi- 
nal, and  than  tells  you  what  control  character(s)  they 
generate,  if  any. 


GRAPHICS  FOR  THE  CONTROLS 

There  are  standard  graphical  representations  for  the 
32  controls,  space,  and  delete.  They  are  defined  by  ISO 
2Q47t  American  Standard  X3.32,  and  ECMA-17,  and  are 
shown  integral  to  Figure  1.  Some  terminals  are  adver- 
tised as  ASCII  terminals,  and  yet  generate  Greek  or 
other  characters  for  these  positions.  Don’t  believe  it! 
These  symbols  are  every  bit  as  useful  as  any  Greek  char- 
acters could  be. 

There  are  five  groups  in  the  basic  control  set. 


STICKS  0, 1 — Logical  Communication  Control  (10) 

This  group  is  used  for  both  communication  and  for 
labeling  of  media.  It  includes: 

SOH  (0/1)  (Start  of  Heading)  — used  as  the  first  charac- 
ter in  the  heading  of  an  information  message, 
STX  (0/2)  (Start  of  Text)  — terminates  the  heading  just 
before  the  text. 

ETX  (0/3)  (End  of  Text)  — Last  character  in  the  text 
message.  Unfortunately,  it  is  generated  on 
many  terminals  via  Control-C,  and  that’s  just 
to  the  right  of  Control-X  on  the  keyboard, 
which  is  commonly  used  to  cancel  a bad  in- 
put line.  And  if  you  mis-key  — ouch! 

EOT  (0/4)  (End  of  Transmission)  — the  last  character  in 
any  transmission,  and  usually  it  turns  your 
device  off! 

ENQ  (0/5)  (Enquiry)  — requests  a response  from  a re- 
mote station,  either  an  identification  of  that 
stations  (Who  are  you?)  or  Us  status, 

ACK  (0/6)  (Acknowledge)  — used  by  a receiver  to  reply 
“yes”  to  a sender. 


DLE  (1/0)  (Data  Link  Escape)  — an  Escape  character, 
especially  for  communications,  analogous 
to  ESC  (1/11).  It  signals  the  start  of  a charac- 
ter sequence  that  causes  a shifting  into 
another  set  of  communication  controls, 
whenever  they  are  needed, 

NAK  (175)  (Negative  Acknowledge)  — used  by  a receiver 
to  reply  “no”  to  a sender. 


SYN  (1/6)  (Synchronous  Idle)  — needed  by  synchro- 
nous transmission  systems  to  get  into,  or 
stay  in,  synchronization  when  no  other  such 
signal  is  available  to  them. 

ETB  (1/7)  (End  of  Transmission  Block)  — indicates  the 
end  of  some  division  of  data  that  the  trans- 
mission system  must  make,  unrelated  to  any 
division  in  the  format  of  the  iogical  data  itself. 


One  lists  each  symbol  by 
name  and  then  shows  its  action 
between  parentheses.  The  other  asks 
you  to  depress  in  turn  all  the  funny 
keys  on  your  terminal  . . . 


STICKS  0,  1 — Physical  Communication  (4) 

This  group  is  used  for  communications.  It  includes: 
NUL  (0/1)  (Null)  — the  standard  says  that  it  is  “used” 
to  accomplish  media  fill  or  lime  fill”  . . . “may 
be  inserted  into  or  removed  from  a stream  of 
data  without  affecting  the  information  con- 
tent of  that  stream.”  And  that's  exactly  what 
the  standard  also  says  about  DELete  (7/15), 
which  it  lists  as  a control  character  even 
though  it  is  not  in  the  control  sticks!  The  only 
difference  I can  see  between  them  is  that  on 
perforated  tape  you  can  make  any  character 
into  a DELete,  but  none  into  a Null, 

CAN  (1/8)  (Cancel)  — the  receiver  ts  to  disregard  the 
data  received  up  to  that  point,  starting  from 
restart  point  that  receiver  and  sender  have 
agreed  upon.  It  is  common  in  timesharing  for 
Cancel  (often  generated  by  a Control-X)  to 
work  on  a line-at-a-time  basis,  to  delete  an 
unwanted  string  of  entry  characters,  and  ef- 
fectively put  one  back  to  the  position  of  re- 
entering the  entire  line.  In  this  case,  the 
agreement  between  sender  and  receiver  is 
“back  to  the  last  CR.”  But  there  are  many 
other  ways  that  Cancel  could  be  used,  and  for 
parallel  as  well  as  serial  transmission. 

SUB  (1/10)  (Substitute)  — a character  that  says  prob- 
ably we  would  have  had  another  character  in 
this  position  if  we  could  have  figured  out 
what  it  was  supposed  to  be!  There  are  many 
reasons  for  such  confusion  — perhaps  parity 
didn't  check  out.  But  it  is  better  to  put  in  a 
SUB  to  keep  the  field  lengths  and  such  cor* 
rect.  Moreover,  note  its  symbol,  a mirror  im- 
age (not  the  Spanish  inverted)  question 
mark.  If  this  is  displayable,  it  will  tell  you 
definitively  that  the  system  doesn't  know 
what  it  is,  and  you  can  make  a good  guess  in 
many  cases,  particularly  in  word  text. 

EM  (1/9)  (End  of  Medium)  — defines  the  previous 
character  as  the  last  usable  character  on 
that  medium,  whether  or  not  there  is  more  re- 
cordable space  on  the  medium. 

STICKS  0,  1 — Device  Control  (11) 

This  group  is  used  for  control  of  devices  such  as  ter- 
minals. 

HT  (0/9)  (Horizontal  Tabulation)  — the  standard  says 
that  is  “advances”  the  active  position  to  the 
next  predetermined  character  position  on 
the  same  line.”  There  are  two  ways  this  can 
work: 
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1.  Right  at  the  terminal,  if  it  has  the  hori- 
zontal tab  capability  built  in.  Sometimes 
you  can  set  the  tab  positions  by  using  the 
terminal  only;  almost  always  the  computer 
can  be  rriade  to  set  the  tabs  on  the  termi- 
nal. Then  when  you  hit  HT  during  entry,  or 
HT  is  read  from  the  computer  output,  the 
printing  or  displaying  (active)  position  will 
skip  to  the  next  tab  setting. 

2.  By  a formatting  program  in  the  computer, 
which  must  be  given  some  indication  of 
the  tab  setting  positions  in  force  at  any 
particular  point  in  the  file.  The  program 
then  simulates  horizontal  tab  movement 
by  filling  the  lines  with  spaces  as  needed 
to  achieve  the  alignment. 

VT  (0/11)  (Vertical  Tabulation)  — the  standard  says 
that  it  “advances  the  active  position  to  the 
same  character  position  on  the  next  prede- 
termined line.”  And  if  you  agree  with  some- 
body else,  it  can  be  to  the  first  position  in 
that  line  instead.  This  is  a very  dangerous 
character  to  use.  It  cannot  be  used  directly 
on  any  terminal  that  I know  of.  Even  if  it 
could,  the  implementation  rules  are  not  sup- 
plied unambiguously  in  the  ASCII  standard. 
And  for  use  by  a formatting  program,  one 
would  have  to  predefine  the  number  of  lines 
to  be  skipped.  That's  pretty  tough  when  you 
are  inserting  and  deleting  lines,  as  every  pro- 
grammer knows. 

LF  (0/10)  (Line  Feed)  — like  vertical  tab.  but  just  to  the 
next  line,  which  is  clean  enough.  If  receiver 
and  sender  agree  (again  as  in  vertical  tab),  it 
can  be  to  the  first  position  of  the  next  line,  in 
which  case  it  is  called  New  Line  (NL).  Some 
manufacturers  implement  this.  I personally 
prefer  having  a separate  Carriage  Return  and 
Line  Feed.  Both  codes  can  be  generated  with 
a single  keystroke,  and  they  often  are. 

FF  (0/12)  (Form  Feed)  — again  like  vertical  tab,  to  the 
same  cahracter  position  unless  sender  and 
receiver  agree  that  it  is  to  the  first  position  in 
the  new  line,  except  that  the  tab  is  to  a new 
line  position  that  is  related  to  a form  of  some 
size  (those  that  fold  11  inches  apart,  for  ex- 
ample). This  control  could  run  wild  if  your  ter- 
minal or  other  display  device  is  not  equipped 
to  handle  it,  so  use  it  with  caution  in  files. 

CR  (0/13)  (Carriage  Return)  — moves  the  active  posi- 
tion to  the  first  position  on  the  same  line! 
Not  like  typewriters.  They  have  effectively  in- 
corporated the  New  Line  feature.  But  the 
non-advancing  CR  is  better  for  terminals, 
even  if  it  is  misnamed.  Neither  video  termi- 
nals nor  ball  and  daisy  wheel  typewriters 
have  carriages,  so  live  with  it. 

BS  (0/8)  (Backspace)  — Backspace  is  a very  tricky 
character.  On  some  terminals,  such  as  video 
terminals,  there  is  no  key  to  generate  Back- 
space for  entry  into  the  text  stream  or  buffer. 
On  many  it  can  be  created  via  Control-H.  Even 
then,  it  may  or  may  not  be  operative. 

Backspace  is  meant  for  physical  move- 
ment of  the  active  position  (which  may  or 
may  not  coincide  with  a cursor  position, 
when  such  exists).  Historically,  it  was  includ- 
ed for  hardcopy  terminals  and  other  hard- 
copy devices  for  some  of  these  uses: 
•Underscoring  (underlining). 

•Other  forms  of  highlighting,  such  as  bold. 
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For  example,  the  sequence  A BS  A BS  A 
would  strike  the  A three  times  on  a hard- 
copy device,  and  make  it  look  boldface 
(such  a sequence  can  also  be  translated  to 
call  a boldface  font  in  photocomposition). 
•Editing  indications.  For  example,  in  legisla- 
tive bill  drafting  to  indicate  the  deleted  or 
changed  portion: 

This  is  obsolete. 

•Forming  composite  characters,  e.g.: 

§ ± jz  f 5 J } F (Hungarian  forint) 
•Forming  accented  letters,  primarily  for 
European  languages.  Examples: 

A A © (Scandinavian  letters  following  Z) 

r?  i ^ a ** 

N a a o u 

Warning:  Backspace  is  entirely  different 
from  a cursor  movement  on  a video  terminal ! 
When  the  cursor  is  moved  to  a position 
where  a character  is  already  entered,  suc- 
ceeding entry  in  that  position  usually 
destroys  the  original  character  and  replaces 
it  with  the  new  entry. 

I personally  haven't  seen  any  video  terminals 
with  a true  backspace.  A former  president  of 
Infoton  told  me  it  could  be  done  as  an  engi- 
neering special  for  about  $5,000  one-time  cost. 

Warning:  There  are  three  ways  to  create 
underscored  text  for  hardcopy  terminals: 

1.  The  characters,  that  many  backspaces, 
and  that  many  underscores  (or  vice  versa). 

2.  A character,  BS,  underscore,  the  next 
character,  etc.  This  is  called  the  canonical 
form,  and  is  used  quite  commonly. 

3.  Underscore,  BS,  character,  underscore, 
etc. 

I have  noticed  a lot  of  difficulty  moving  back 
and  forth  between  hardcopy  (at  my  home) 
and  video  (in  my  office)  terminals.  One  tends 
to  underscore  on  the  hardcopy  terminal  and 
forget  that  half  of  the  pairs  are  going  to  be 
wiped  out  by  the  cursor  on  the  video  termi- 
nal. In  the  first  two  methods  above,  it’s  the 
text  that  gets  wiped  out,  and  it's  hard  to  read 
on  the  fly.  So  if  you  plan  to  display  a file  on  a 
video  terminal,  find  another  highlighting 
method,  or  use  the  third  underscoring  con- 
vention. Even  that  may  give  problems  if  done 
by  embedding  an  underscoring  command  in 
the  file  you  pass  to  a formatting  program; 
most  such  programs  put  the  underscore  last 
instead  of  first. 

BEL (0/7)  (Bell)  — sounds  an  audible  signal  to  get  the 
user's  attention.  Some  terminals  are  not  so 
equipped,  but  they  should  be.  It's  good 
human  engineering.  But  please  give  me  an 
adjustable  volume  control  I 

And  then  there  are  the  four  device  controls  for  unspeci- 
fied purposes,  DC1,  DC2,  DC3,  and  DC4  — In  positions 
1/1  through  1/4.  Different  manufacturers  treat  these  like 
a wild  card  in  poker  — they  make  them  anything  that  they 
want.  Doesn’t  lead  to  much  compatibility,  so  beware. 

STICKS 0, 1 — Field  Separators  (4) 

This  group  is  used  for  formatting  and  string  process- 
ing. These  are  the  separators  in  positions  1/12  to  1/15. 1 
got  the  idea  originally  from  the  Word  Mark  in  the  IBM 
1401,  which  used  an  extra  bit  in  the  low-order  character 
in  a field  as  a delimiter.  ASCII  uses  special  and  separate 
characters  to  indicate  a hierarchical  structure.  Originally 
I put  in  eight  such  characters,  but  only  these  four  remain: 
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FS(FileSeparator  —1/12) 

GS(GroupSeparator  —1/13) 

RS  (Record  Separator  — 1/14) 
US(UnitSeparator  —1/15) 

F$  is  most  inclusive,  US  the  least  inclusive.  And  we  can 
consider  the  blank/space  as  the  next  lower  order  separa- 
tor from  these.  Suppose  we  had  a line  of  text  like  this: 

(text  1 )US(text2)US(text3)RS(text4)US(text5)GS(text6) 

On  many  terminals  these  delimiting  control  characters 
would  not  print,  so  we  would  see  only  a continuous  stream. 
On  others  they  might  show  as  spaces,  A TEX  command 
to  break  the  line  at  the  record  separator  would  be: 

scan:tine:*rs 

The  variable  *left  would  contain  "(text  1 ) . . . (text3),f.  The 
variable  * right  would  contain  “(text4) . . . (text6)”. 

STICKS  0,1  — Changing  Sets  (3) 

This  group  is  used  for  moving  to  and  from  alternate 
graphic  and  control  sets.  This  includes  ESGape  (1/11), 
Shift  Out  (0/14),  and  Shift  In  (0/15). 

These  basic  control  characters  have  permitted  design  of 
a quite  marvelous  structure  for  extension  and  expansion.  It 
allows  us  to  code  and  classify  most  of  the  world’s  graphic 
symbols  for  computer  storage,  interchange,  and  display. 
This  bigarea  will  form  most  of  Part  III  of  this  article. 

IN  THE  NEXT  INSTALLMENT 

The  ASCII  Collating  Sequence 
ASCII  and  Programming  Languages 
ASCII  and  Media 
Keyboards 

ASCII  and  Display/Printing 
Code  Extension  — Alternate  Controls 
Code  Extension  — Alternate  Graphics 
ASCII  and  Non-Latin  Alphabets 
Code  Expansion  — 8-bit  ASCII 

WHERETO  GET  MORE  INFORMATION 

There  are  four  sets  of  Information  Processing  Stan- 
dards that  may  be  of  concern  to  you: 

■ISO.  Sold  only  through  ANSI  (American  National  Stan- 
dards Institute),  which  has  the  franchise.  That  makes 
the  prices  high  — much  higher  than  In  other  countries. 
•ANSI,  These  are  American  National  Standards  devel- 
oped via  the  X3  and  X4  committees,  mostly.  Prices  still 
pretty  high. 

•ECMA  (European  Computer  Manufacturers  Associa- 
tion), 114  Rue  du  Rhone,  1204  Geneva,  Switzerland). 
Free,  and  they  have  a tot  more  advanced  standards 
than  ISO  and  ANSI.  But  a modest  donation  would  not 
be  unwelcome. 

•Your  friendly  U.S.  Government,  in  the  person  of  the 
Department  of  Commerce,  National  Bureau  of  Stan- 
dards, Institute  for  Computer  Sciences  and  Technol- 
ogy, In  Gaithersburg,  MD  20760.  If  by  any  chance  you 
are  employed  by  the  U.S,  Government,  you  get  FIPS 
PUBS  (Federal  Information  Processing  Standards  Pub- 
lications) for  cheap.  Otherwise,  see  ANSI.  (Refer  to 
Tables  la,  1b,  and  1c).  In  many  cases  they  are  essen- 
tially reprints  of  the  ANSI  standards,  for  a fraction  of 
the  cost. 

If  you  can’t  wait  for  the  standards  to  be  approved  and 
published,  catch  them  in  progress.  Ask  CBEMA,  the 
sponsor  of  ANSI  X3,  to  put  you  on  an  observer  list  for 
the  committee  in  your  area  of  interest.  The  address  is: 
Robert  Brown,  Directorof  Standards 
Computer  & Business  Equipment  Manufacturers 
Association 
1828  L Street  NW 


Washington,  D.C.  20036 
(202)  466-2288  Telex  89  29042 
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FOOTNOTES 

Tor  those  curious  about  the  reverse  slash,  it  came  from  ALGOL 
58.  The  reference  language  specified  A and  V as  the  symbols 
for  AND  and  OR  respectively.  I put  the  reverse  slash  in  so 
these  could  be  made  as  2-character  groups  — and 
*You  will  still  see  many  terminals  where  this  vertical  bar  Is 
broken  in  the  middle.  This  resulted  from  a hassle  with  the  PL/l 
people,  who  wanted  to  stylize  the  exclamation  point  (2/1)  as  a 
vertical  bar  for  OR  in  that  language.  And  of  course  that  would 
make  the  graphics  the  same.  The  compromise  (at  horrendous 
cost  in  people  time)  was  to  break  the  real  vertical  bar  in  ASCII. 
But  it  turned  out  that  the  PL/l  people  didn’t  really  need  it,  or 
else  it  gained  no  momentum,  so  the  real  vertical  bar  is  back  to 
normal  in  ASCfl-1977.  Let's  fix  those  terminals. 

3The  Italians  also  have  a different  solution  to  hyphenation  and 
right  justification.  It  ignores  the  syllable  structure  and  simply 
demands  that  if,  when  you  get  to  the  last  position  in  the  line, 
the  current  word  is  not  yet  completed,  that  last  character  shall 
be  underscored,  and  the  word  continued  without  fuss  on  the 
next  line.  I father  like  it. 
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WHAT  DO  YOU  REALLY  NEED  WHEN 
YOU  BUY  A COMPUTER  SYSTEM? 


imsai  8080  iMrnn 

22  slot,  front  panel,  kit 

APPLE  11  16  KRAM  irr 

Color  graphics  Ipl  ^tt>D 

SOROC  IQ  120  fllGQC 

Block  mode  1^3510 


NORTHSTAR 
HORIZON  I! 


Dual  floppy,  32K  RAM 
So  roc  I Q 120.  Basic 
Centronics  779 
printer  plus  general 
business  software 


$4750 


Tl  PROGRAMMER 

Binary,  hex  converter 

MICROPOLIS  DUAL 

63(?K  bytes  $1  799 

NORTHSTAR  FLOPPY 

90  K bytes,  Kit 


$599 


ALPHA  MICRO 
SYSTEMS 

Power  of  a mini  at  the 
price  of  a micro 


AM  100  — 

2 board  CPU 

AM  200 

Floppy  disk  controller 


$1495 

$695 


When  you  buy  a computer  system 
from  MISSION  CONTROL  you  get 
three  things:  THE  BEST  PRICE, 
THE  RIGHT  COMPONENTS,  AND 
THE  SUPPORT  TO  GET  IT  UP 
AND  RUNNING, 

OUR  SYSTEM  PRICES  ARE  UN- 
BEATABLE. We  guarantee  com- 
patible components.  Before  you 
buy  come  by  our  store  for  “hands- 
on”  experience  on  our  demon- 
strators. Many  people  will  try  to 
save  a few  dollars  by  buying  a 
piece  here  and  a piece  there,  but 
when  your  system  doesn't  run 
who  do  you  turn  to? 

At  Mission  Control  we  stand  be- 
hind everything  we  sell  with  guid- 
ance and  technical  support.  From 
our  store  you’ll  not  only  get  what 
you  want  but  also  everything  you 
need  including  peace  of  mind. 


WE  THINK  IT  TAKES  MORE  THAN  JUST 
HARDWARE  TO  MAKE  A COMPUTER  SYSTEM 


MISSION 

CONTROL 

2008  W1LSHIRE  BLVD. 

SANTA  MONICA,  CA  90403 

213-829-5137 

T-Sat  11-6  Th  1 1-9 


NAME 

ADDRESS 

cilY  STATE  zip 

<— 

PHONE 

O CHECK  □ MONEY  ORDER 
□ VISA  DMASTER  CHARGE 

CARO  | 

INTERBANK  fl „EXP  DATE 


item 

price 

tax 

total 

Ca.  RES,  ADD  6%  TAX.  All  prices  cash.  Credit  cards  add  3%.  Shipping  charges  add  $15 
lor  computers,  terminals,  $10  for  floppies,  $5  for  boards,  $2  per  calculator 
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RCfl  CDP  1805  CQSMflC 

IKIJCHDPRDCESSQH 


By  Joseph  Pallas 


Microprocessor  technology  is  growing  by  leaps  and 
bounds.  Sometimes  it  seems  that  these  advancements 
are  overlooked  or  just  plain  overshadowed  by  pre-exist- 
ing hardware.  Hopefully,  this  article  will  inspire  many 
readers  to  take  another  look,  to  see  what's  available , 


The  RCA  CDP  1802  microprocessor  first  reached  the 
average  hobbyist  when  Popular  Electronics  published 
plans  for  what  is  probably  the  least  expensive  complete 
microcomputer  ever,  the  COSMAC  Elf™.  Since  that 
time,  the  chip  has  been  steadily  rising  in  popularity.  In 
addition  to  the  “Elf,”  a number  of  other  similar 
machines  built  on  the  1802  have  shown  up,  and  a users 
group  has  been  formed.  Later,  some  of  the  products 
based  on  the  1802  will  be  discussed. 

INTERNAL  ORGANIZATION 

Figure  1 shows  the  internal  arrangement  of  registers, 


ALU,  accumulator,  and  data  bus  in  the  system.  It  is  im- 
portant to  note  that  the  processor  is  oriented  toward  the 
hexadecimal  system.  The  two  4-bit  registers  I and  N 
hold  the  high  and  low  HEX  digits  of  the  instruction,  re- 
spectively. The  N digit  is  used  In  some  cases  to  specify 
one  of  the  scratchpad  registers.  Th  8-bit  D or  data 
register  is  the  accumulator,  while  DF  (for  data  flag)  is 
the  carry  bit. 

The  4-bit  X and  P registers  are  each  used  to  select  one 
of  the  scratchpad  registers,  for  the  stack  pointer/index 
and  program  counter,  respectively.  These  can  both  be 
changed  with  single  instructions,  to  simplify  multiple 
stack  locations  and  program  counters.  The  T register 
stores  the  contents  of  these  registers  for  interrupts  and 
subroutines. 

The  Q register  is  one  bit  (i.e.  a flip-ffop}  which  can  be 
set,  reset,  and  tested,  and  is  also  brought  out  as  an  out- 
put. The  interrupt  enable  bit  determines  whether  inter- 
rupts will  be  recognized. 


Figure  1.  CDP  1802  Architecture. 
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There  are  16  scratchpad  registers,  designated  R(0) 
through  R{F).  Each  of  these  holds  two  bytes,  but  they 
are  not  16-bit  registers.  The  two  bytes  are  tied  together 
only  by  the  increment/decrement  function.  They  can 
each  be  used  as  two  8-bit  scratchpad  registers  or  a 
16-bit  memory  address  register.  Remember,  all  memory 
addressing  is  by  these  registers;  there  are  no  relative  ad- 
dressing modes. 

The  four  externa!  flags  (EF1-4)  can  be  tested  by  branch 
instructions.  An  excellent  application  for  these  is  in  I/O, 
where  they  can  be  used  as  “data  ready”  flags.  An  inter- 
rupt forces  1 1nto  the  P register,  making  R(1)  the  program 
counter.  The  DMA  lines  cause  bytes  to  be  loaded  into  or 
read  from  memory,  with  R(0)  as  the  pointer. 

The  16-bit  addresses  are  multiplexed  onto  the  eight 
address  tines,  they  can  be  picked  up  in  sync  with  the 
two  timing  pulses,  TPA  and  TPB.  Also,  the  timing  pulses 
are  used  to  catch  outputs. 


The  WAIT  and  CLEAR  lines  give  control  over  the  pro- 
cessor itself.  The  CLEAR  is  equivalent  to  reset  (X,  P, 
Q = 0,  interrupts  enabled),  and  WAIT  is  equivalent  to 
pause  (used  to  single-stepping  and  slow  memory/peri- 
pherals). Asserting  both,  forces  the  CPU  into  the  load 
mode.  Bytes  can  be  loaded  into  memory  via  the  on-chip 
DMA  in  this  mode. 

INSTRUCTION  SET 

Register  opera//ons,  The  following  instructions  have 
as  operands  one  of  the  scratchpad  registers;  INC  N, 
DEC  N,  IRX  (increment  the  register  currently  designated 
as  index/stack  pointer,  GLO  N (load  D with  the  lower 
byte  of  register  N),  PLO  N (store  D in  register),  GHI  N, 
PHI  N (G  for  GET,  P for  PUT). 

Memory  reference.  LDN  (load  D with  byte  addressed 
by  scratchpad  register  N),  LDA  N (LDN,  then  INC  N), 
LDX,  LDXA  (POP),  LDI  #XX  (load  immediate),  STR  N 
(store  D at  address  in  register  N),  STXD  (PUSH). 


CLEAR  WAIT 


8 BIT  BIDIRECTIONAL  DATA  BUS 


Figure  2.  Typical  CDP 
1802-based  microcomputer 
system. 
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| Figure  3. CDP  1802  COSMAC. 

ALU.  The  ALU  instructions  operate  on  the  D register 
and  either  an  immediate  byte  or  the  byte  addressed  by 
the  index/stack  pointer  (except  the  SHIFT’S,  of  course): 
OR,  ORI,  XOR,  XRI,  AND,  ANI,  SHR  (rightmost  bit  into 
DF,  leftmost  bit  = 0),  SHRC  (rightmost  bit  into  DF,  DF 
becomes  leftmost  bit),  SHL,  SHLD,  ADD  (DF  = carry), 
ADI,  ADC,  ADCI,  SD  (subtract  D from  memory,  DF  = bor- 
row), SDI,  SDB,  SDBI,  SM  (subtract  memory  from  D), 
SMI,  SMB,  SMBI.  Note  that  the  shift  instructions 
simulate  a 9-bit  shift  register. 

Branch.  The  following  are  ‘’short  branches,”  branches 
within  the  current  page:  BR,  BZ  (if  D = 0),  BNZ,  BDF, 
BNF,  BQ  (if  Q = 1),  BNQ,  B1  (if  Efl  = 1),  BN1,  B2,  BN2,  B3, 
BN3,  B4,  BN4.  These  are  “long  branches”  to  any  point  in 
64K  of  memory:  LBR  (hi-byte,  lo-byte),  LBZ,  LBNZ,  LBDF, 
LBNF,  LBQ,  LBNQ.  SKP  (skip  next  byte),  LSKP  (skip 
next  two  bytes),  LSZ,  LSNZ,  LSDF,  LSNF,  LSQ,  LSNQ, 
LSIE  (if  interrupt  enable  = 1). 

Control.  IDL  (wait  for  DMA  or  interrupt),  NOP,  SEP 
(designate  a register  as  PC),  SEX  (designate  a register 
as  index/stack  pointer),  SEQ  (set  Q),  REQ,  SAV  (PUSH  T 
register),  MARK  (PUSH  X,  P,  move  X,  P to  T,  set  X=  P), 
RET  (POP  X,  P;  enable  interrupts),  DIS  (same,  disable  in- 
terrupts). 

I/O.  61  - 67  = OUT  1 - 7, 69  - 6F  = INP  1 - 7, 68  is  unimple- 
mented. INP  N (store  byte  from  device  on  stack  and  in 
D),  OUT  N (put  byte  addressed  by  index/stack  pointer  on- 
to bus  for  output,  then  increment  the  register). 

PROGRAMMING 

The  listing  in  Program  A and  Flowchart  1 simulates  a 
“divide  by  two”  flip-flop,  with  external  flag  1 as  the  input 
and  Q as  the  output.  It  should  be  relatively  easy  to 
understand,  if  it  isn’t,  re-read  the  description  of  the  in- 
struction set. 

The  second  listing  (Program  B and  Flowchart  2)  com- 
pares two  inputted  bytes  and  sets  the  Q flip-flop  if  they 
are  equal.  Otherwise,  it  outputs  the  larger  byte.  The  pro- 
gram has  no  data  ready  flags  built  in,  so  it  processes  the 
two  bytes  continuously.  Similar  programs  might  be  used 
in  closed  loop  feedback  situations,  although  it  might  be 
more  useful  if  it  outputted  the  difference  of  the  two 
bytes  Bear  in  mind,  in  most  cases  the  first  two  registers 
(R(0)  and  R(1))  would  be  used  as  DMA  pointer  and  inter- 
rupt  PC. 


LISTING  1 

Address 

Code 

Mnemonic 

Comments 

0000 

7A 

REQ 

turn  Q off 

0001 

3C  01 

BN1  01 

wait  for  input  pulse 

0003 

34  03 

B1  03 

wait  for  end  of  pulse 

0005 

31  00 

BQ  00 

if  Q is  on,  turn  Q off  and  start  again 

0007 

7B 

SEQ 

else  turn  Q on 

0008 

30  01 

BR  01 

start  again 

END 

FLOWCHART  1 


FLOWCHART  2 
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Seeing  Is  Believing 

Khalsa  Computer  Systems,  Inc. 

A Professional  Approach 

Everyone  can  benefit  from  owning  a computer, 
especially  the  business  person.  But  how  can  you  find  the 
computer  that  fits  your  needs?  You  can  shop  around,  or 
you  can  come  to  Khalsa  Computer  Systems,  Inc.  We  are 
a dealership  for  many  manufacturers.  We  select  and 
stock  what  we  believe  to  be  the  finest  computer  systems 
in  every  low  cost  category.  Our  staff  is  ready  to  discuss 
your  exact  requirements,  and  help  you  sort  out  all  the 
alternatives,  including  leasing  arrangements. 


Our  Showroom  offers  you  the  opportunity  to  see  the  various  computer  systems  in  a calm  and  comfortable 
environment  where  the  emphasis  is  on  effective  demonstration  and  education*  Our  friendly  staff  is  trained  to 
help  you  evaluate  and  configure  computer  systems  that  will  solve  your  immediate  problems  and  still  allow  for 
future  expansion*  In  our  showroom  we  provide  separate  booths  for  each  computer  system,  plus  reference 
books,  periodicals,  a classroom,  lounge,  and  an  office  oriented  demonstration  area. 


Come  See  Us 


The  selection  of  computers  on  display  at  Khalsa  Computer  Systems,  Inc.  represents  the  best  low  cost 
systems  available  regardless  of  manufacturer.  We’ve  done  the  research  that  guarantees  you  top  quality  hard- 
ware and  software  based  on  up-to-date  technology.  Our  systems  offer  you  low  cost  entry  at  four  figures,  yet 
give  you  more  capability  and  flexibility  than  many  larger  systems  offer  for  tens  of  thousands  of  dollars  more. 
For  instance,  we  can  supply  a complete  multi-user  timesharing  system  for  under  $10,000 


Our  service  department  offers  advanced, 
efficient  service  to  meet  the  needs  of  our  clients.  We  are  proud  of  our 

new  expanded  shop  and  the  skilled  technicians 
who  can  answer  the  most  technical  questions 
about  the  equipment  we  sell.  They  are  a vital 
part  of  the  after  sales  support  offered  by  Khalsa 
Computer  Systems,  Inc. 


Our  software  group  consists  of  exper- 
ienced systems  analysts  and  programmers 
who  know  how  to  solve  your  data  processing 
problems.  We  provide  services  ranging  from 
simple  modifications  of  existing  software  to 
complete  design  and  implementation  of  major 
software  systems. 


SYSTEMS  BASED  ON;  Alpha  Micro  System  AM  1TO,  Poty  0813,  Industrial  Microsystem,  Cromomco  Z2D  System  1.  Processor  Technology  Sol  20,  Imaai  8080. 
8085  System  a.  Vector  Graphic,  TEL  DISC  SYSTEMS:  PerSci,  Calcomp  Trident  50  MB -300MB,  Shugart,  iCOM.  Mitropolia,  North  Star,  Industrial  Microsystems, 
Cramemco,  PRINTERS  AND  TELEPRINTERS;  Texas  (natm merits  Model  810  & Silent  700*  Teletype  Model  40  & 43,  Centronics  Model  761  &.  798,  Diablo  16310  & 
1610,  Mfcrodata  Matrix.  CRT  TERMINALS;  Lear  Siflgler  ADM  3A*  Hatekme  1600,  Adda  Regent  lt>0  & 200*  Soroc  IQT20,  Textronics  Graphic  & Alphanumeric 
MEMORY  BOARDS:  Industrial  Microsystems  8K,  16K,  Dynabyte.  Processor  Tech  IGK,  Extensys64K,  Ithaca  Audio  8K  Bare  Boards.  SOFTWARE:  Microsoft  Basic 
AA\  Fortran,  Digital  Research  CP/M  & MAC,  Structured  System*  QSort  Genera]  Ledger,  Shtayen  Electric  Pencil,  BSL  VoL  I-V1I,  Osborne  Basic  Prog,  Discs. 
CP/M  User  's  Group  Collection 


SD®(E(5)(B© 

COMPUTER  SYSTEMS  INCORPORATED 


500  South  Lake  Avenue,  Pasadena  (21 3)  684-331 1 

Tuesday- Friday  12  noon  to  8 pm.  Saturday  12  noon  to  6 pm.  Closed  Sunday  and  Monday 

Khalsa  Computer  Systems,  Inc.  has  also  been  known  as  the  Byte  Shop  of  Pasadena  since  we  opened  in  1976 
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LISTING  2 

Address 

Code 

Mnemonic 

Comments 

0000 

7A 

REQ 

clear  O [ 

0001 

El 

SEX  R1 

R1  - stack  pointer 

0002 

F6  00 

LD!  00 

hi  byte  of  stack  address 

0004 

B1 

PHI  R1 

0005 

F8  1 A 

LD!  1 A 

|o  byte  of  stack  address 

0007 

A1 

PLO  R1 

0008 

69 

1NP  1 

get  first  byte 

0009 

A2 

PLO  R2 

put  In  R(2).0 

000 A 

6A 

INP  2 

get  second  byte 

000 B 

82 

GLO  R2 

retrieve  first  byte 

oooc 

F7 

SM 

first  byte  - 2nd  byte  j 

GOOD 

32  13 

BZ  14 

it  equal  branch  to  0014 

000 F 

33  16 

BDF  17 

if  positive  answer  (byle2  < bytel} 
go  to  0017 

j 0011 

61 

OUT  1 

output  from  stack 

0012 

30  00 

BR  00 

star!  over 

0014 

7B 

SEQ 

activate  Q 

0015 

30  01 

BR  01 

start  over 

0017 

62 

GLO  R2 

retrieve  first  byte 

0018 

51 

STR  R1 

put  on  stack 

0019 

30  11 

BR  11 

output  and  start  over 

, 001 A 

STORAGE 

stack  location 

sm 

SUBROUTINES 

There  are  three  subroutine  techniques  outlined  in  the 
COSMAC  User  Manual.  The  first  of  these,  called  the 
"SEP  Register  Technique,”  is  fast  and  simple,  but 
places  restrictions  on  the  program’s  complexity.  It  re- 
serves one  register  for  each  subroutine,  and  the  subrou- 
tine must  know  the  program  counter  of  the  calling  seg- 
ment. The  subroutine  is  called  with  a ‘SEP  RN'  instruc- 
tion (after  that  register  has  been  loaded  with  the  correct 
address),  and  returns  the  same  way.  To  restore  the  sub- 
routine pointer,  the  subroutine  returns  from  the  point 
just  preceding  the  subroutine’s  entry  point.  This  tech- 
nique is  obviously  limited,  but  it  is  useful  because  of  the 
one-byte  instruction,  especially  in  subroutines  with 
critical  timing. 

The  "MARK  Subroutine  Technique”  solves  the  prob- 
lems with  the  MARK  and  RET  instructions.  The  MARK 
instruction  is  used  to  store  the  values  of  X and  P,  which 
are  restored  by  the  RET  instruction. 

The  "Standard  Call  and  Return  Technique11  uses  two 
subroutine  'handlers’  which  are  called  by  SEP  R4  and 
SEP  R5  for  call  and  return,  respectively.  The  program  and 
subroutines  use  R3  as  the  program  counter.  In-line1  data 
from  the  main  program  can  be  picked  up  by  the  subroutine 
with  one-byte  load  instructions,  and  separate  stacks 
can  be  maintained  for  subroutines  and  data.  For  addi- 
tional information  and  listings,  consult  the  use  manual. 

INTERRUPTS 

The  1802  does  not  have  vectored  interrupts,  but  they 
can  be  easily  simulated  with  a little  hardware  and  some 
software.  The  interrupt  causes  R1  to  become  the  pro- 
gram counter,  R2  to  become  the  index/stack  pointer, 
stores  the  old  X and  P in  the  T register,  and  disables  fur- 
ther interrupts.  Executing  a SAV  instruction  and  a STR 
R2  after  a DEC  R2  will  save  the  state  of  the  machine  to 
enable  the  interrupt  program  to  run.  Returning  from  the 
interrupt  is  accomplished  by  restoring  the  D register 
(and  any  other  registers  saved)  and  executing  either  a 
RET  or  a DIS  instruction.  The  effect  is  identical,  except 
that  DIS  does  not  allow  further  interrupts. 

SOFTWARE  AND  PRODUCTS 

RCA  does  have  a monitor  (actually  a debugger),  an 
assembler,  an  editor,  and  a "utility  program,"  actually  a 
simple  monitor,  for  the  1802.  Some  of  these  can  be  very 
expensive.  Write  to  RCA  for  more  information.  Another 


item  of  interest  is  the  "binary  arithmetic  subroutines" 
package.  These  integer  routines  add,  subtract,  multiply, 
divide,  and  do  BCD/binary  conversions.  Diskette,  paper 
tape,  or  cassette  costs  $100,  but  the  manual,  which 
costs  $5,  contains  the  source  and  object  codes.  It  is 
possible  to  construct  floating-point  routines  using  these. 
One  thing  worth  noting:  it  is  fairly  easy  to  rewrite  8080 
software  if  the  listings  are  well  documented. 

If  you  prefer  to  buy  your  software,  RCA  has  funded 
the  development  of  COSMAC  Tiny  BASIC  by  I tty  Bitty 
Computers.  This  version  is  identical  to  the  versions  for 
6800  and  6502  from  the  user’s  view,  occupies  the  same 
2K,  and  costs  the  same  incredible  $5.  A more  advanced 
BASIC  is  being  developed  by  Infinite,  which  will  include 
DATA,  arrays,  exponentiations,  and  loops.  As  always, 
write  for  more  information. 

RCA  offers  an  "evaluation  kit”  which  is  suitable  for 
experimenters.  At  $249,  it  offers  the  processor,  an  I/O 
port,  a ROM  containing  the  utility  program,  LED's  on  all 
data,  address  and  control  lines,  and  room  for  up  to  4K  of 
RAM.  For  another  $140  you  can  get  the  Microterminal, 
which  looks  suspiciously  like  the  SC/MP  keyboard  kit. 

Infinite  Incorporated  offers,  in  addition  to  software, 
their  UC1800,  a complete  unit  with  HEX  keyboard  and 
6-digit  HEX  display.  Also  available  is  a set  of  bare  PC 
Boards,  some  hardware  (as  in  nuts  & bolts),  and  key- 
board encoding  ROM.  Quest  Electronics  offers  a set  of 
parts  with  power  supply  and  PC  board.  The  July  1977 
Popular  Electronics  mentions  the  Elf  II  from  Netronics. 
This  kit  includes  PC  board,  HEX  keyboard,  parts,  and 
room  for  expansion,  and  incorporates  the  GDP  1861  one- 
chip  video  interface  for  graphics.  This  single  chip  will 
map  512  bytes  of  memory  with  resolution  comparable  to 
that  of  the  SWTPC  GT-61  graphics  terminal  for  less  than 
$20.  Of  course,  the  system  won't  work  with  other  MPU's. 

CONCLUSION 

Hopefully,  the  reader  now  has  a better  understanding 
of  the  organization  and  structure  of  the  RCA  CDP  1802 
COSMAC  microprocessor,  and  an  idea  of  how  he  can 
use  it  himself  in  a variety  of  systems  ranging  from  a 
complete  BASIC  computer  with  graphics  to  simple  con- 
trol applications.  Examine  the  bibliography/reading  list 
for  other  sources  of  information. □ 
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When  you  buy  a 
microcomputer, 
is  this  your 
technical  support? 

A stack  of  do-it-yourself  books? 

At  The  Computer  Mart,  we  back  what  we 
sell  with  technical  support.  From  assembling 
kits  for  personal  use  to  building  micropro- 
cessor systems  for  business.  Like  word  pro- 
cessing, simulation,  control  or  data  acquisition. 

Don't  kid  yourself.  Assembling  a micro- 
computer can  be  a headache.  Sure,  kits  may 
be  inexpensive.  But,  they're  also  complex. 

It  makes  more  sense  to  have  the  profes- 
sionals assemble  it.  Professionals  with 
experience  gained  from  building  hundreds 
of  systems.  It's  the  smart  way  to  get  your 
microcomputer  up  and  running. 

Our  support  doesn't  end  there.  We  stand 
behind  you  with  a complete  seivice  depart- 
ment. We  offer  free  counseling  services  so 
that  you  end  up  with  the  right  combination  of 
hardware  and  peripherals,  We  even  have 
classes  in  software  and  programming.  Plus 
an  extensive  library  ol  books  and  periodicals 
to  help  you  along, 

At  The  Computer  Mart,  we  support  what 
we  sell.  So,  stop  in  or  call  today  Take  some  of 
the  headaches  out  of  microcomputers. 

THE  COMPUTER  MART 

633  West  Katella  Avenue,  Orange, 

California  92667,  (714)  633-1222 
Hours  Monday- Friday  10:00-8:00 
Saturday  10:00-5:30 

BankAmericard  and  Master  Charge  Accepted 
Financing  Si  Leasing  Available 

At  The  Computer  Mart,  we  do 
more  than  just  sell  computers. 

For  professional  advice  before  choosing  your  system,  call  The  Computer  Doctor. 
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A Development-Project 


By  William  Rosenbluth 

IBM  Federal  Systems  Division 

INTRODUCTION 

When  managing  a significant  development  project,  a 
plan  is  usually  required  so  that  all  phases  of  the  project 
may  proceed  in  a correct  sequence  and  so  that  the  proper 
priorities  may  be  placed  on  specific  task  components. 
Whatever  management  technique  used,  the  plan  must 
provide  for  a logical  flow  of  design,  implementation, 
testing,  and  release  tasks,  showing  sequential  depen- 
dencies, degrees  of  completion,  permissible  overlap, 
critical  paths,  milestones,  and  critical  items  for  special 
management  attention.  The  complete  plan  must  also 
show  internal  and  external  dependencies,  expected  ser- 
vices and  support,  and  financial  cost  of  execution* 

The  creation  of  the  base  activity  network  can  utilize 
classic  PERT-CPM1'3  methods  or  use  alternate  tech- 
niques such  as  Marklll4  or  WO  PAST5.  Such  methods  and 
techniques  are  widely  applied,  but  the  reporting  and  use 
of  status  information  is  widely  misused*  Often  this  mis- 
use permits  unchecked  overruns  or  else  clouds  funda- 
mental issues  in  superabundant  detail  and  rationaliza- 
tion so  as  to  mask  missed  objectives* 

The  report  and  control  scheme  described  herein  gives 
the  reader  a working  model  with  which  he  may  run,  con- 
trol, or  re-acqulre  control  of,  his  project. 

OBSERVING  & ASSESSING  (See  Figure  1, 
Ensemble  of  Project  Status  Reports) 

Assuming  activity  is  under  way,  or  is  planned  via 
some  network  method,  the  manager  must  check  point 
the  status  of  his  project  in  such  a way  that  he  can  deter- 
mine progress,  plus  or  minus,  at  his  next  check  point 
and  report  those  facts  to  his  superiors.  The  nine  report 
types  described  herein  and  the  use  of  those  reports  in  a 
review  hierarchy,  allow  him  to  do  just  that. 

PROJECT  STATUS  REPORT  (PSR)  FORMATS 

Status  reviews  are  usually  held  for  various  levels  of 
management  — from  first  through  nth.  The  following 
summary  reports  cover  almost  all  information  required. 


•Project  Summary  (PSR  1} 

•Project  Deliverable/Milestone  Schedule  (PSR  2) 
•Critical  Items  (PSR  3) 

•Major  Accomplishments  — This  Period  (PSR  4} 
•Major  Accomplishments  — Next  Period  (PSR  5) 
•Resource  Summary  $,  Workload  (PSR  6) 

•Project  Unit  Status  Summary  Report  (PSR  7) 
•Sub-Unit  Networks  (PSR  8) 

•Dependencies  (PSR  9) 


PSR  1 PROJECT  SUMMARY  (See  PSR-1) 

The  project  summary,  PSR-1,  contains  the  identifiers 
which  commonly  locate  the  project  in  a large  organiza- 
tion* As  indicated  on  the  form  they  are: 

Project  Name  — Common  name  of  project  (sub-portion 
of  contract)  or  sub-project. 

Contract  Name  & No,  — Business  identifier  and  legal- 
business  reference  for  project. 

Customer  — Usually  simple,  but  in  many  instances  iden- 
tifies varied  versions  of  same  project. 

Manager  Name,  Phone  — as  indicated. 


110  INTERFACE  AGE 


MAY  1978 


Reporting  & Control  Technique 


Performance  Period  — as  indicated,  usually  keyed  to 
contract  reviews,  etc. 

Report  Date  — Data  of  status  review. 

Brief  Description  of  Project  — as  indicated. 

Status  — snapshot  of  project  vital  status  showing  rec- 
ord of  last  10  reports. 

Schedule  — as  indicated 
Budget  — u = under  or  ahead,  % 
y = on  plan,  ± 5% 

0 = over  or  behind,  % 

Significant  Milestones  — achievement  dates  per 

report 

Estimated  Completion  — Project  completion  date 
Major  Problems  — as  necessary 
Budget  Status 

EAC  — Estimate  of  Expenditures  At  Completion 
BTD  — Budget  To  Date 
ATD  — Actual  To  Date 

The  Project  Summary  is  designed  to  give  Status-at-a- 
Glance  for  the  busy  executive  who  is  not  always  able  to 
participate  in  the  full  review. 


PSR  2 PROJECT  MILESTONES/COMPLETION 
SCHEDULE  (See  PSR-2) 

The  Project  Milestone(s)/Completion  Schedule  is 
completed  as  follows: 

Project  Name  — Common  name  of  project  or  sub-project 

Revision  Date,  — Date  of  last  reported  schedule  revision 
{on  PSR-1).  A program  operating  against  the  original 
schedules  is  indicated  by  writing  “Original”  in  the 
Revision  Date. 

Report  Date  — Date  of  status  review. 

Major  items  — List  of  all  major  sub-projects  {tasks)  for  a 
12-month  period.  Indicates  by  a bar  graph  {Gantt  chart) 
the  period  of  each  task/phase.  Each  activity  within  the 
task/phase  is  to  be  identified  on  the  bar.  Use  symbols 
as  indicated  at  bottom  of  PSR-2  for  highlights, 

The  next  immediate  12-month  performance  schedule 
is  reported  by  month. 

Multi-year  projects  report  a quarterly  schedule  for 
activity  beyond  12  months.  At  completion  of  the  indi- 
cated 12  months  of  schedule  a new  PSR-2  is  prepared 


PROJECT  NAME 

CONTRACT  NAME 

Performance  Period^ 

Yroar 


BRIEF  DESCRIPTION  C 

JF  PROJECT 

STATUS 

Schedule 

Budaet 

Original 
Date  ■ 

Report  1 Report  2 
(Dace)  (Date) 

Report  3 
(Date) 

Report  t* 
(Date) 

Report  5 
(Dace) 

Report  6 
(Da  re) 

Report  7 
(Pate> 

Report  6 
(Date) 

Significant  Milestones 
1 
2 
3 

Estimated  Completion 
Major  Problems 
Budget  Status 
EAC 
BTD 
ATD 

PSR  1 Project  Summary 
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i PSR  2 Project  Milestone/Completion  Schedule 


PROJECT  NAME REVISION  DATE REPORT  DATE 


MAJOR  ITEMS  Month 

j 

1 

Comments 

1 

i 

i 

i 

PSR  3 Critical  Items 
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beginning  with  month  12  (previous)  activity  to  provide 
carryover  schedule  information. 

Guidelines: 

•Major  Items  must  list  all  outputs  (original  and  added) 
and  include  important  events  (milestones)  related  to 
each  listed  major  task.  Use  an  additional  sheet  if 
necessary. 

•An  event  is  defined  as  a point  in  time  at  which  some 
task(s)  are  accomplished.  An  activity  is  that  work- 
effort  which  must  be  accomplished  to  finish  a task. 
•An  event  is  generally  made  up  of  two  or  more  task 
completions.  A group  of  events  comprise  specific 
milestones. 

•The  symbology  at  the  bottom  of  PSR-2  is  used  for 
uniform  reporting  notation. 

PSR  3 CRITICAL  ITEMS  (See  PSR-3) 

Critical  Items  are  completed  as  follows: 

Project  Name  — Common  name  of  project  or  sub-project 
Report  Date  — Date  of  status  review 
Item#  — Sequential  number  assigned  to  “Critical  Item” 
for  logging  and  tracking  purposes. 

Date  Opened  — Date  "Critical  Item”  first  reported 
Date  Closed  — Date  “Critical  Item”  resolved  and  re- 
moved from  active  log. 

Description  — Brief  meaningful  explanation  of  problem 
and  planned  action. 

Status  — Condition  report  on  open  “Critical  Item” 

Closed  “Critical  Items”  are  removed  from  periodic 
reports  at  the  period  after  the  item  has  been  closed. 
Thus  closed  "Critical  Items”  are  always  known  to  re- 
viewing management. 


PSR  4 MAJOR  ACCOMPLISHMENTS  — 

THIS  PERIOD  (See  PSR-4) 

Major  Accomplishments  are  completed  as  follows: 
Project  Name  — Common  name  of  project  or  sub-project 
Report  Date  — Date  of  status  review 
Reporting  Period  — Period  covered  by  this  status  review 
Major/Significant  Accomplishments  — Brief  meaningful 
explanation  of  accomplishment  and  significance  to 
overall  project,  sub-project,  or  milestone. 

PSR  5 MAJOR  ACCOMPLISHMENTS  — 

NEXT  PERIOD  (See  PSR-5) 

Same  as  PSR  4 except  for  period  covered. 

PSR  6A  RESOURCE  SUMMARY  — FINANCIAL 
(See  PSR-6A) 

The  financial  resource  summary  indicates  at-a-glance 
budget  targets  and  variances  for  the  project  or  sub- 
project.  Items  shown  are: 

Project  Name  — Common  name  of  project 
Report  Date  — Date  of  status  review 
I.T.D.  — Initial-to-date  expenditure  summary 
Actual  — Funds  expended  to-date 
Budget  — Budgeted  funds  projected  for  expense 
to-date 

Variance(s)  — Funding  deltas  explained  by  major- 
item 

Major-Items  — Commentable  reasons  or  sub-por- 
tions to  explain  variance(s) 

E.A.C.  — Estimate  At  Completion  expenditures 

E.T.C.  — Estimate  to  Complete  major  item  sub- 
oortions  of  project 


PSR  4 Major  Accomplishments  — This  Period 

Reporting  Period  From To  

PROJECT  NAME SEPORT  DATE- 


Major /Significant  Accomplishments : « 
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E.A.C,  (TOT)  - Total  of  I.T.D.  (actual)  ± E.T.C, 
major-items 

E.A.C.  (Budget)  — Budgeted  funds  projected  for 
project  completion 

E.A.C.  (Variance)  — Difference  between  E.A.C,  (TOT) 
and  E.A.C.  (Budget) 
Major-Items  — as  above. 

PSR  6B  RESOURCE  SUMMARY  - WORKLOAD 
PLAN  {See  PSR-6B) 

The  workload  resource  summary  indicates  period  at-a- 
g lance  workload  compared  to  planned,  available,  or  pro- 
jected effort.  A review  of  period  and  term  totals  quickly 
indicate  situations  needing  management  attention. 
Items  shown  are: 

Project  Name  — Common  name  of  project 
Report  Date  — Date  of  status  review 
Period  — Usually  months,  calendar  planning  unit  used 
to  be  consistent  with  financial  and  milestone 
summaries. 

Workload  — Management  estimate  of  work-effort  to 
complete  projeet(s). 

Planned  Effort  — (also  available  effort,  projected  effort, 
etc.).  Manpower  available  to  apply  to  project. 

Major  Items  — Identifiable  tasks  or  sub-projects 
Total  — Workload/effort  total  by  period  and  by  Major 
Item 


For  the  general  case  the  project  is  characterized  by 
task-phases,  each  representing  a particular  work  se- 
quence for  that  type  of  project  or  sub-project,  and  each 
having  defined  exit  criteria  for  each  task-phase. 

Two  examples  should  explain  the  above  concept;  Ex- 
ample 1 PSR  7 A and  Example  2 PSR  7B, 

The  included  task-phase  detail  of  the  report  is  left  to 
the  responsible  manager.  It  is  common  to  report  on  key 
task-phases  per  project  as  is  shown  in  examples  PSR  7A 
(Software)  and  PSR  7B  (Documentation). 

For  the  generalized  PSR  7 the  following  items  are 
always  shown: 

Project  Name  — Common  name  of  project 
Project  Date  — Date  of  status  review 
Task-Phase  — Explained  in  Example  1 
Plan  Comp  Date  — Original  completion  date  of  project 
at  start  of  activity 

Curr  Comp  Date  — Current  completion  date  as  of  the 
status  review 

Curr  % Comp/Ptart  % Comp  — Current  progress  {%  of 
total  work)  with  respect  to  original  planned  progress 
at  this  point  in  schedule. 

Summary  — The  latest  completion  date  for  all  sub-pro- 
jects in  the  task  phase  is  usually  shown.  The  % com- 
pletions are  usually  averaged  over  all  sub-projects. 
See  examples  PSR  7A  and  PSR  7B. 


PSR  7 PROJECT/SUB-PROJECT  NETWORK 
SUMMARY  REPORTS  {See  PSR’s  7A  & 7B) 

Each  project  or  sub-project  of  more  than  a modestly 
complex  nature  is  generally  tracked  by  a manually  or 
computer  generated  activity  network.  One  form  of  net- 
work is  described  in  PSR  8.  For  a status  review,  all  net- 
works must  be  reduced  to  simple  status  summaries. 


EXAMPLE  1 PSR  7A 

Software  Development  Task-Phases  {Examples) 

Major  development  task-phases  define  the  various 
stages  of  software  creation  and  modification.  The  fol- 
lowing codes  show  an  example  of  those  task-phases, 

A = Architecture  and  Design 
C = Code  and  Unit  Test 


PSR  5 Major  Accomplishments  — Next  Period 

Reporting  Period  From To 

PROJECT  NAME REPORT  DATE 


Major/Significant  Accomplishments:  — 
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PSR  6A  Resource  Summary 
Financial 


PROJECT  NAME^ REPORT  DATE 

1 ■ T ■ P ■ E.T.C./E.A.C, 

ACTUAL  BUDGET  VARIANCE fs)  MAJOR  ITEMS  E.T.C.  E.A.C.  MAJOR  ITEMS 


TOTAL 


TOTAL 

BUDGET 

VARIANCE 


PSR  6B  Resource  Sumary 
Workload  Plan 


PROJECT  NAME 


REPORT  DATE 


PERIOD  TOTAL 


WORK LOAD/PLANNED 
EFFORT—, 

_L 

i 
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I = Integration  and  Simulation 
L = Lab  Software  Test 
S = System  Test 
T = Transmittal  to  Customer 

Task*  Responsible 

Phase  Description Department 

A Architecture  and  Design  encom- 
passes the  creation  and  mapping 
of  software  logical  flow  as  well  as 
definition  of  required  interfaces, 
program  utilities,  and  conventions. 

C In  the  Coding  and  Unit  Test  Phase, 
individual  program  modules  are 
implemented  in  the  specific  com- 
puter language  specified  and 
those  modules  are  checked  for 
functionability  against  unit-test 
procedures. 

I Integration  and  Simulation  com- 
bines software  modules  together 
as  segments  (of  a final  system 
tape)  and  functionally  exercise 
them  against  a software  simula- 
tor. After  successful  completion 
of  Integration  and.Simulation,  the 
application  software  is  formally 
transmitted  to  the  Lab  Software 
Test  Library. 

L Lab  Software  Test  includes  the 
combination  of  all  segments  into 
the  build  of  System  Tapes  and 
the  exercise  of  these  tapes  on 
computer  hardware.  Signal-pro- 
cessing-mode tests  are  then  run 


to  confirm  correct  full-system 
processing. 

5 System  Test  responsibilities  in- 
clude the  verification  of  the  quali- 
tative signal  processing  capabili- 
ties of  the  complete  hardware- 
software-microcode  system.  Sys- 
tem tape  builds  are  tested  . 
against  the  development  hard- 
ware and  all  other  software  (Diag- 
nostics, etc.).  Both  software  com- 
pleteness and  functionality  are 
verified. 

T Transmittal  to  Customer  is  the 
Program  Office  activity  to  release 
a computer  tape  to  the  customer. 

EXAMPLE  2 PSR  7B 

Fourteen  task-phases  define  the  various  stages  of 
Documentation  development.  The  following  codes  iden- 
tify those  task-phases  in  reports  and  status-summaries. 
A FORMAT/CONTENT 
B WRITE 
C TYPE/REPRO  1 
D APPROVAL  1 
E TYPE/REPRO  2 
F XMITTOP.O. 

G P.O.  TO  OUST 
H CUST  COMMENTS  BACK 
I INCORP  COMMENTS 
J TYPE/REPRO  3 
K APPROVAL  2 
L TYPE/REPRO  4 
M XMITTOP.O. 

N P.O.  TO  CUST 


RONDURE  COMPANY 


2522  BUTLER  ST.  • DALLAS,  TEXAS  75235  • 214  630-4621 


TRENDATA  1000 
Used  working  $775,00 
Used  working  $950.00 
{Factory  refurb) 

(30  day  warranty) 


HARDWARE  ASCII  CODE  CONVERSION  (Parallel  Receive  Only |*Z2&  DC 
HBM  Sol  SCI  NC  Mechanism.  Heavy  Duty  Trpngald  ElOCl  f 


ASCII  SELECTRIC 

SPECIFICATIONS 
Printer  Mechanism:  Heavy 
duty  input/ output,  Series 
745 

Weight:  Approximately 
120  lbs. 

Dimensions:  29" H x 35"W  X 
33  "D 

Print  Speed:  (14*8  charac- 
ters per  second 
Pfaten:  15"  wide,  pin  feed 
or  form  feed  device  optional 
(132  print  positions) 

Code  Set  IBM  2741  com- 
patible, Keyboard  available 
in  correspondence  code 


ASCII  ELECTRONICS 

We  can  provide  a PC  Board 
to  replace  the  internal  elec- 
tronics PC  Board  that  works 
with  the  ASCII  Character 
Set. 

$225*00 

Parallel  output  only — 15 
characters  per  second 
accepts  7 bit  ASCII 
parallel  w/strobe  & prints 
on  Selectric.  The  unit  still 
works  as  a typewriter  in 
off-line  mode. 


tine 

computer 

room 


1 


NOVATION 

DC3102A 

USED 

WORKING 

SI  50 ,00 

RS232  Connection 
300  Baud 


Tl  990/4 
Single  Board 
16  Bit  Micro 
Computer 
NEW  $250,00 


SHUGART  MINI  FLOPPY  DRIVE 
NEW  PRICE 

$325.00  Each 

MODEL 

SA-4GG 


ORDERING  INFORMATION: 

We  ship  the  same  day  we  receive  a certified  check  or  money  order. 

Texas  residents  add  5%  sales  lax.  Please  call  il  you  have  a question, 

Wrile  for  our  CATALOG  of  many  parts,  terminals,  printers,  etc. 

All  Hems  subject  lo  availability.  Your  money  relumed  if  we  are  out  of  slock. 


SHIPPING  INFORMATION: 

Modems:  $2.00  each:  2 for  $4.00  UPS 

Small  Items  & Parts:  $2.00forder  less  than  $20,00;  $4.00forder  $20.00  to  Si  00,00; 
SB.OOf order  over  £100,00 

Large  items  $ Pans:  Speedy  Freight  or  Air  Freight  Collect 

Foreign  Orders;  Add  appropriate  freight  or  postage.  Please  specify  exactly  what 

you  wish  by  order  number  or  name  or  both. 

We  now  lake  Master  Charge  orders.  Specify  lull  number,  bank  number  and  expira- 
tion dale. 
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PSR  8 PROJECT  & SUB-PROJECT  NETWORKS 

There  are  many  automated11 2> 4 and  surprisingly  effi- 
cient  manual5  tools  for  the  creation  of  sequential- 
dependency  networks. 

Illustrated  here  is  one  simplified  example  using  a low- 
cost  (less  than  $200/month  rental),  commonly  available 
(remote-access  APL0),  network  calculator  called  APL 
MINIPERT,  available  from  the  IBM  Corporation  (IBM  Pro- 
gram Product  5734-XP3). 

MINIPERT  Networks  for  Software  and 
Documentation  Development 

Shown  here  are  the  construction  and  use  of  tailored 
MINIPERT  reports,  as  would  be  used  to  manage  various 
software  and  documentation  development  projects. 

A task-phased  software  development  network  is  shown 
in  PSR  8A.  Pertinent  features  of  PSR  8A  are  as  follows: 

1.  Task-Phase-  Key  identifiers  refer  to  the  task-phases 
such  as  defined  in  PSR  7A  and  PSR  7B.  These  task- 
phases  are  used  for  primary  sorts  in  determining 
work  accomplished  by  task-phase, 

2.  Status.  Completion  percentage  (X  10)  for  the  module 
task-phase  is  indicated.  Status  variances  shown  in 
paragraphs  13,  14,  15  and  16  show  how  completion 
indicators  are  compared  with  calendar-allocated 
time  for  task  completion  reports. 

3.  Area,  Reference  to  major  managerial  area  to  which 
the  task  is  assigned, 

4.  Function.  Reference  to  sub-area  within  that  area  of 
software  assignment, 

5.  Task  Name.  Reference  to  either  documentation  or 
software  or  other  work  items  tracked  by  the  devel- 
opment network. 


6.  Level.  Refers  to  the  engineering  change  identifier 
for  that  particular  task, 

7.  Source  Statements.  For  the  software  example  of 
PSR  8C,  we  are  tracking  the  number  of  source  state- 
ments in  program  modules;  current  count  and  plan. 
This  is  one  key  parameter  in  verifying  completion 
status. 

8.  Program  Store  Size.  For  the  software  example  of 
PSR  8C  we  track  the  internal  computer  storage  re- 
quirements per  module.  This  constraint  is  generally 
critical  and  so  Its  allocation  by  module  becomes  the 
key  parameter  in  fitting  the  whole  software  project 
into  a computer  infernal  storage. 

9.  Department.  Refers  to  department  working  on  func- 
tional sub-area. 

10.  Programmer-  Refers  to  the  person  actually  imple- 
menting that  task. 

1 1 . Work  Package.  Refers  to  the  lowest  element  of  work 
breakdown  structure  against  which  that  task  activi- 
ty work  is  charged, 

12.  Calendar.  Shows  as  a heading  to  reference  chart  ac- 
tivity line  associated  with  each  marginal  task-phase 
effort. 

13.  Example  1 

Indicated  here  is  a finished  module  task-phase  (note 
T’  in  status  column)  whose  program  store  size  has 
exceeded  plan  (169/151). 

14.  Example  2 

Indicated  here  is  a module  task-phase  whose  calen- 
dar allotment  is  past  due  and  whose  indicated 
"Status11  is  shown  as  0%.  We  are  behind  schedule, 
and  this  is  a candidate  for  a "Red  Flag  Item.” 

15.  Example  3 


PSR  7A  Software-Project  Unit-Status  Summary  Report 
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indicated  here  is  a module  task-phase  whose  calen- 
dar allotment  is  approximately  80%  and  whose  in- 
dicated "Status”  is  80%,  so  we  are  on  schedule. 

16.  Example  4 

indicated  here  is  a module  task-phase  whose  calen- 
dar allotment  is  40%  and  whose  status  is  50%,  so 
we  are  ahead  of  schedule. 

17.  Sort  Grouping.  Module-task-phases  are  grouped 
(sorted)  by  task-phase.  Alternate  reports  are 
available  by  sorting  on  any  characters  within  the 
48-character  Description  Field  (by  work  package,  by 
task  name,  by  department  and  programmer,  etc.) 

18.  Data  Totals.  A planned  future  feature  of  LUBAR  wilt 
be  the  summarization  of  source  statements  and 
Program  Store  words. 

The  PSR  8C  report  is  generated  using  barchart 
generator  program  LUBAR. 

PSR  8B  and  PSR  8C  show  reports  containing  the 
same  network  data  sorted  by  task  name  (5)  and  work 
package  (11). 

A complementary  documentation  report  is  also  gen- 
erated using  LUBAR  by  specifying  the  documentation 
option. 

LUBAR  modification  details  are  available  as  an  IBM 
Technical  Report  "The  use  of  API  MINIPERT  in  a Pro* 
ject  Development  Plan”0  from  the  IBM  Library,  IBM  Cor- 
poration, Manassas,  VA. 

PSR  9 EXTERNAL  DEPENDENCIES 

Afl  external  dependencies  to  the  plan,  that  is  depen- 
dencies deriving  from  nonproject  staff,  must  be  expli- 
citly stated.  These  dependencies  include: 

Data  Processing  Support 
Terminal  Facilities 
Turn  Around  Time,  etc. 

Physical  Work  Space 

Work  Space  Access  Over  Various  Shifts 

Access  to  Real  Hardware 

Development  Level  of  Real  Hardware  Access 

ASSUMED  EXTERNAL  RESOURCES 

Project  Name  — Common  name  of  project 

Project  Date  — Date  of  status  review 

External  To  Location  — off  site 

Internal  To  Location  — on  site 

Description  — Brief  specific  summary  of  service  or 

facility  needed  or  expected. 

Status  — availability  of  described  service  or  facility. 

A GUIDE  TO  CONDUCT 
PROJECT  STATUS  REVIEWS 

Project  Status  Reviews  require  different  levels  of  in- 
formation for  various  management-level  reviews.  The 
following  inclusion  guide  suggests  an  appropriate  infor- 
mation and  detail  content  for  such  reviews: 

Figure  1 shows  how  "layered”  detail  is  presented  to 
corresponding  management  levels.  For  example,  third 
level  managers  should  normally  see  PSR  1 through  PSR 
6,  while  second  level  managers  are  also  aware  of  PSR  7 
and  PSR  8,  9 as  required. 

It  was  found  that  when  too  much  detail  (PSR  9,  8,  7, 
etc.)  was  included  in  third  level  and  above  management 
reviews,  these  managers  tended  to  concentrate  of  the 
"fun”  of  direct  involvement  and  sometimes  dropped 
their  proper  "evaluation  and  strategy1’  role  in  favor  of  a 
“let-me-f it-it”  role. 

Conversely,  when  technical  personnel  were  too  close- 
ly Involved  with  financial  and  business  strategy,  they 
tended  to  become  quickly  enamored  with  the  "big  pic- 
ture” and  technical  productivity  suffered. 


The  fundamental  hierarchy  of  detail  embodied  in  the 
above  system  allows  any  reporting  person  to  respond  to 
any  schedule  question  via  an  immediate  reference  to 
coordinated  and  available  detail. 

The  development  plan  is  usually  reviewed  through 
several  levels  of  management  and  approval  thereby  is 
usually  considered  authorization  to  proceed  with  the 
project. 

CONCLUSION 

The  principles,  procedures,  and  forms  herein  described 
have  been  variously  used  on  several  projects  under  the 
author’s  direction  or  guidance  and  represent  a synopsis 
of  "all  the  things  we  ought  to  do  — or  should  have  done” 
— to  run  complex  engineering  and  software  develop- 
ment projects. 

However,  the  use  of  all  planning,  simulation,  and  con- 
trol and  reporting  tools  will  always  be  tempered  by  the 
dimension  of  the  project  and  the  style  of  particular  man- 
agement personnel.  The  foregoing  guides  and  report 
formats  should  serve  as  a suggestion  to  apply  those 
tools  in  specific  circumstances.n 
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DOS  for  Poly  88/North  Star 
Disk  Systems 

Cardinal  Products  announces  The  Lazy 
Man's  DOS  for  Poly  88  owners  with  North  Star 
disk  systems.  This  expansion  of  the  North  Star 
disk  operating  system  brings  about  a suc- 
cessful marriage  of  the  two  systems  and 
allows  full  control  with  a minimum  of 
keystrokes. 

Control-character  commands  let  you  quickly 
and  easily  toad  and  start  BASIC,  jump  back  to 
DOS,  co id  or  warm  restart  BASIC,  list  directory 
while  in  DOS  or  BASIC  and  bring  up  front  panel 
mode  at  any  time. 

List  scrolling  can  be  controlled  on  a line  by 
line  basis.  Control-2  is  released  for  use  in  the 
BASIC  editor.  Delete  key  backspaces  and 
erases  a character  at  a time.  The  Poly  86  real 
time  clock  interrupt  system  may  be  left  con- 
nected. 

Diskette  and  instructions  are  only  $15,95 
from  Cardinal  Products,  1600  Tilden  St., 
Wichita  Falls,  TX  76309. 

CIRCLE  INQUIRY  NO,  110 

Pocket-Size  Experimentor™  Boards 

Experimenter  Socket  solderless  breadboards 
are  made  by  Continental  Specialties  Corpora- 
tion, The  smallest  of  these,  just  3,6"  x 2.1"  x 
.3"  is  about  the  size  of  an  audio  cassette. 


No  soldering,  drilling  or  tooiing  is  required. 
Parts  simply  plug  right  into  the  breadboard  and 
interconnections  are  accomplished  by  push- 
ing short  lengths  of  hookup  wire  into  adjacent 
holes. 

The  CSC  Experi  mentor  Socket  referred  to 
here,  Model  EXP-350,  is  priced  at  $5,50.  Other 
Experimenter  boards  are  priced  from  $4,00  to 
$10,95.  For  more  Information  contact  Conti- 
nental Specialties  Corp,,  70  Fulton  Terrace, 
New  Haven,  CT  06509,  (203)  624-3103. 

CIRCLE  INQUIRY  NO  HI 

24*Channe!  Isolated  Digital 
Input  System 

New  single  board  mferoperipherats  accept 
24  digital  inputs.  MP81Q,  with  an  on-board 
power  supply,  operated  with  dry  relay  contacts. 
MP810-NS,  with  voltage  inputs,  operates  with 
wet  relay  contacts. 


MPSlO's  are  electrically  and  mechanically 
compatible  with  Intel  SBC-80,  Intel lec  MDS 
and  National  BLC-80  microcomputers  and 


operate  from  their  + 5 VDC  supplies. 

In  1-9  quantities  MPB10  is  priced  at  $355; 
MP180-NS  at  $295.  Delivery  is  from  stock.  For 
additional  information  contact  Burr-Brown,  in- 
ternational Airport  Industrial  Park,  Tucson,  AZ 
85734,  (602)  294-1431,  C.R.  Teeple,  Product 
Manager. 

CIRCLE  INQUIRY  NO.  112 

“Total”  Data  Query  System 

A new  interactive  language  which  enables 
non-EDP  personnel  to  retrieve  information 
easily  from  highly  complex  files  is  called  NCR 
Total  IGL  (Interactive  Query  Language).  It  is 
used  in  conjunction  with  the  NCR  Total  data 
base  management  system,  NCR  Total  helps 
manage  large  numbers  of  interrelated  files  of 
information  so  that  to  the  user  it  appears  as  if 
there  is  a single,  well-organized  master  file. 

The  basics  of  NCR  Total  IGL  can  be  learned 
In  an  hour.  The  language  allows  users  to  make 
virtually  any  type  of  inquiry  to  the  NCR  Total 
data  base  at  any  time.  However,  access  can  be 
limited  through  the  use  of  passwords  or  ac- 
cess codes. 

Total  and  Total  fOL  can  be  used  with  NCR 
Century  or  Criterion  computer  systems,  begin- 
ning with  a 96 K Century  101.  Total  iOL  is  sold 
tor  a one-time  payment  of  $15,000  or  a monthly 
license  fee  of  $572.  For  more  information  con- 
tact NCR  Corp..  Dayton,  OH  45479,  (513) 
449-2150. 

CIRCLE  INQUIRY  NO,  113 

System  Memory  Interface  forms 
Powerful  Two-Chip  Microcomputers 

The  2656  System  Memory  Interlace  (SMI)  is  a 
single  monolithic  1C  for  microprocessor  inter- 
faces that  incorporates  its  own  memory,  inter- 
nal liming  and  input/output  ports. 


The  new  iC  can  be  combined  with  Signetics 
2650  microprocessor  to  form  a powerful  two- 
chip  microcomputer  that  Is  unmatched  for 
system  flexibility  and  both  memory  and  in- 
put/outpul  expansion  capabilities.  The  new 
SMI  can  also  be  used  with  the  microproces- 
sors of  other  manufacturers. 

The  Signetics  2656  System  Memory  Inter- 
face is  priced  at  about  $17.00  in  quantities  of 
1000,  For  further  information  contact 
Signetics,  P.O.  Box  9052,  811  E,  Arqyes  Ave„ 
Sunnyvale,  CA  94086;  (408)  739-7700. 

CIRCLE  INQUIRY  NO,  114 

Digital  Announces  Software  for 
Retrieval  of  Commercial  Data 

A new  software  package  enabling  personnel 
who  are  not  skilled  programmers  to  retrieve 
data  stored  in  DEC  DATASYSTEM  Business 
computer  systems  is  called  DATATRJEVE  IT 
The  program  package  permits  users  to  access 
data  stored  in  computer  files  in  sequential,  in- 
dexed, or  relative  organization,  and  extract 
such  data  via  simple  English-like  commands.  It 
will  generate  reports  from  the  accessed  data 
via  simple  commands, 

DATATRIEVE-1 1 is  compatible  with  the  tiles 
accessed  by  PDP-11,  COBOL,  BASlG-Plus-2,  or 


other  programming  languages  by  utilizing  the 
RMS-11  files  created  by  these  compilers.  The 
software  package  is  intended  for  use  primarily 
with  stand-alone  business  systems,  or  for  sys- 
tems distributed  throughout  large  companies, 
DATATRIEVE-1 1 is  licensed  at  $4,500,  which 
includes  the  RMS-1  IK  Record  Management 
Services  package,  and  is  available  Immediately, 
For  more  information  contact  Digital  Equip- 
ment Corp,,  Maynard,  MA  01754,  (603) 
884-5101,  Joseph  NahiL 

CIRCLE  INQUIRY  NO,  115 

Microbench™  Software 

Microbench  software  is  a family  of  computer 
programs  for  microprocessor  application  pro- 
gram development.  These  programs  operate  in 
conjunction  with  PD  P-1 1 and  LSI-1 1 computers 
to  provide  an  economical  program  develop- 
ment capability  for  popular  microprocessors. 


Featured  in  Microbench  software  are  relo- 
cating assemblers  and  linking  loaders  for  the 
Intel  8080/8085.  Zi log  Z-80,  Motorola  6800  and 
equivalent  microprocessors.  Coded  in  Macro- 
11  for  high  throughput,  these  assemblers  and 
loaders  operate  on  PDP-11  and  LSI-11  com- 
puters under  the  RT-11  operating  system  in 
16K  words  of  memory. 

For  additional  details  and  pricing  information 
contact  Virtual  Systems,  Inc.,  1500  Newell 
Ave,,  #406,  Walnut  Creek.  CA  94596,  (415) 
935-4944, 

CIRCLE  INQUIRY  NO.  115 

Mag  Card  Unit  Priced  for  Consumer 

The  Series  LC-31  GAMELOADER™  Mag- 
netic Card  Reader/Encoder  is  designed  for 
convenient,  low-cost  program  loading  in  con- 
sumer electronics  applications  including 
games,  integrated  home  entertainment  cen- 
ters, and  home/hobby  computers. 


The  LC-31  provides  "jitter  free"  recording 
and  reading,  with  character  load  time  of  5 kilo- 
bytes per  minute.  A totally  enclosed  strobe 
controlled  PC/LED/shaft  encoder  provides  data 
accuracy  independent  of  head  speed,  by  meas- 
uring the  rotational  displacement  of  the  lead 
screw  to  precisely  determine  magnetic  head 
lateral  displacement. 

The  LC-31  is  priced  at  under  $40  in  quan- 
tities over  100,000.  For  more  information  con- 
tact August  A.  Toda,  President,  Vertel,  Inc.,  125 
Ellsworth  St.,  Clifton,  NJ  07012,  (201)  472-1331 
CIRCLE  INQUIRY  NO.  117 
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High  Speed  4-Bit-Slide  2900  Bipolar 
Microprocessor 

Using  an  advanced  bipolar  LSt  process,  Na- 
tional Semiconductor  has  developed  a family 
of  2900-type  4 bit-slice  microprocessor  com- 
ponents which  are  30  to  50  percent  faster  than 
any  simitar  designs  now  on  the  market 


Designated  the  IDM290Q  family,  the  new  de- 
vices, 16  in  all,  use  a process  that  combines 
low  power  Schott ky  peripheral  circuitry  with 
proprietary  high  speed  tri-state  emitter  coup- 
led logic  circuitry  for  interface. 

The  I DM2900  family  includes  a 4-bit  bipolar 
microprocessor  slice,  a high  speed  look  ahead 
carry  generator,  4-bit  wide  address  controllers, 
inverting  64-bit  RAMs,  and  Others. 

For  more  information  contact  National 
Semiconductor  Corp.,  2900  Semiconductor  Dr., 
Santa  Clara,  CA  95051,  (408)  737-5000. 

CIRCLE  INQUIRY  NO,  110 

Wire  Wrap  Panel  and  Card  Catalog 

This  28-page  brochure  covers  EECOs  new- 
est pin-in  board  type  ALA  wire  wrap  panels, 
cards,  drawers  and  frames. 


Products  are  thoroughly  documented  with 
photos,  descriptions,  specifications,  outline 
drawings  and  prices. 

ALA  hardware  is  distributed  by  Marshall  In- 
dustries. For  more  information  contact  EECO, 
1441  E.  Chestnut  Ave.,  Santa  Ana,  CA  92701,  or 
phone  "EPP  Products"  (714)  335-6000. 

CIRCLE  INQUIRY  NO,  119 

Programmable  Industrial  Control 
Unit  Doubles  as  Learning  Aid 

Motorola  has  a 2-board  Industrial  Control 
System  that  combines  a highly  functional,  pre- 
wired programmable  logic  controller  (PLC) 
with  an  ancillary  Input/Gutput  Simulator  that 
serves  as  a system  development  tool  and 
demonstration  unit. 


The  MG14500B  Industrial  Control  Unit  (ICU) 


can  serve  as  a learning  toot  to  acquaint  design- 
ers with  the  power  and  potential  of  a one-bit 
MPU  and,  thereafter,  as  a dedicated  functional 
control  system.  As  a functional  system,  the  I/O 
Simulator  is  replaced  by  the  actual  i/O  devices 
associated  with  the  working  system. 

For  more  information  contact  Motorola 
Semiconductor  Products  Inc.,  P,0,  Box  20912, 
Phoenix,  A2  85036,  (602)  244-6900. 

CIRCLE  INQUIRY  NO.  120 

New  Quad  Power  Supply  Mounts 
on  P.C.  Board 

Scientific  Programming  Inc*  introduces  a 
new  quad  output  P.G.  board-mountable  Power 
Supply,  the  newest  unit  in  their  Micro-Supply 
(MS)  family,  A typical  quad  output  supply  of- 
fers 5V,  12V,  -12V,  and  -5V. 


The  Micro-Supply  series  provides  up  to  four 
outputs  and  have  an  overall  height  of  less  than 
0.5  inch  (standard  P C,  board  spacing). 

The  OUADOUT  S/12/-12/-5  is  priced  at  $59,95 
in  OEM  quantities.  Prices  of  other  modules 
range  from  $29  to  $79  depending  on  the  type 
and  quantity.  Delivery  is  from  stock  to  4 weeks. 
For  more  information  contact  Scientific  Pro- 
gramming inc„  1499  Bayshore  Hwy,  Suite  126, 
Burlingame,  CA  94010,  (415)  493-2199, 

CIRCLE  INQUIRY  NO  121 

200  Wett  and  400  Watt  Open-Frame 
Switching  Regulated  Power  Supplies 

Boschert  incorporated  has  200  and  400  watt 
open-frame  multiple  output  switching  power 
supplies.  Both  switches  are  compact,  have 
negligible  audible  noise,  high  efficiency -and 
are  available  at  prices  of  less  than  a dollar  a 
watt  in  quantities  of  a hundred. 


The  standard  QL-200  is  a four  output  unit 
which  supplies  200  watts  of  continuous  power, 
+ 5V  at  25A  (max.)  from  one  output,  -5V  at  4A, 
and  ± 12  at  4 A each  from  the  other  outputs. 

The  standard  QL-40Q  is  a five-output  unit 
that  is  capable  Of  supplying  a continuous  400 
watts,  + 5V  at  45A  from  one  output,  ± 12V  at 
IGA  each  from  two  outputs,  and  -5V  and  + 24V 
at  4A  each  from  the  remaining  two  outputs. 

The  QL-200  is  priced  at  $248  and  the  GL-400 
at  $395  in  quantities  of  a hundred.  For  more  in- 
formation contact  Boschert  Associates,  384 
Santa  Trinita,  Sunnyvale,  CA  94086,  (403) 
732-2440,  Scott  Warner. 

CIRCLE  INQUIRY  NO.  122 

Short  Length  Cassettes  for 
Microcomputers 

Cassette  Date  Tapes  are  available  to  store 


microcomptuer  programs  for  home  and  hobby 
computers.  Microsette  Data  Tapes  are  digital 
quality  cassette  tapes  customized  for  the 
microcomputer  user  and  available  in  lengths  of 
50,  100,  200  and  300  feet.  The  high  energy  tape 
used  in  our  Data  Tapes  has  been  selected  for 
consistency  in  output  envelope  and  is  error- 
free  for  the  recording  densities  used  by  ail 
popular  home  and  hobby  computers.  The  pro- 
ducts are  backed  by  a user  oriented  warranty 
covering  detects  in  materials  or  workmanship. 

There  are  four  Microsette  Data  Tapes  of  one 
length  per  package.  Each  cassette  comes  with 
a hard  box  (Norelco  style)  and  two  extra  sets  of 
labels.  Prices  for  each  50, 100,  200  and  300  toot 
cassette  are  $0.60,  $0.70,  $0.85,  and  $1.00 
respectively.  For  more  information  contact 
Microsette  Co.,  777  Palomar  Ave.,  Sunnyvale, 
CA  94086. 

CIRCLE  INQUIRY  NO.  123 

MK  8600  Memory  System 

The  MK  8600  is  a versatile  memory  chassis 
with  a total  capacity  of  five  megabytes  — ideal 
tor  mass  storage  applications  such  as  main- 
frame add-on  memory  and  disk  replacement. 
The  general  purpose  l2V4-rnch  chassis  with 
power  uses  Mostek's  MK  8000  memory  card. 


This  versatile  board  features  from  16K  x 18 
to  128K  x 24  words  of  storage  for  small  to 
memory  intense  applications.  Standard  access 
time  is  a fast  250ns  with  a cycle  time  of  just 
450ns.  The  versatile  configuration  of  the 
chassis  allows  for  up  to  16  MK  8000  boards, 
pluc  ECC,  and  there  are  four  additional  slots 
for  I/O.  For  smaller  requirements,  Mostek  of- 
fers a 7-inch  chassis  with  a one  megabtye 
capacity,  the  MK  8601. 

Delivery  on  the  MK  8600  is  in  60  days.  Price 
varies  with  memory  and  interface  require- 
ments. For  more  information  contact  Mostek 
Memory  Systems,  1215  W.  Crosby  Rd.,  Carroll- 
ton, TX  75006,  (214)  242-0444. 
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Genesis  One  Now  Marketing 
Wordstream™  on  West  Coast 

Genesis  One  Computer  Corporation  intro- 
duces its  Wordstream  word  processing  sys- 
tem to  the  West  Coast  markeplace, 

Wordstream  utilizes  the  latest  techniques  in 
computer  technology  to  simplify  and  improve 
word  processing  operations.  The  result  is  a 
system  that  is  easy  to  use,  more  efficient,  and 
highly  productive 

The  Wordstream  system  features  a console 
containing  the  electronics  and  associated  con- 
trols, and  a full-page  display  which  shows  the 
oeprator  exactly  the  way  a finished,  printed 
page  will  look  on  a standard  sheet  of  paper. 
Easy-to-handle  diskettes  are  used  to  store 
data.  Each  diskette  holds  more  than  350,000 
characters. 

Wordstream  is  a multi-terminal  system  for 
clustered,  remote  or  centralized  operation, 
with  all  operators  having  simultaneous  access 
to  all  stored  data.  Wordstream  also  features  in- 
dependent print  station  operation.  This  en- 
ables operators  to  work  on  new  projects,  while 
previously  edited  text  is  being  printed.  Stan- 
dard printers,  or  special  wide  track  printers  can 
be  used  to  produce  tabular  documents  up  to  26 
inches  wide. 

For  more  information  contact  Genesis  One 
Computer  Corp.,  300  E,  44th  SL,  New  York,  NY 
10017. 
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KSAM80 

KSAM  is  a fife  management  system  de- 
signed specifically  for  floppy  disk  micro- 
computer systems. 

It  was  developed  primarily  for  use  in  applica- 
tions where  large  files  are  involved  and  fast 
random  access  is  a necessity,  Such  applica- 
tions include,  but  are  not  limited  to,  inventory 
control,  reservations  systems,  library  systems, 
accounts  receivable,  and  bill  of  materials  pro- 
cessing. 

Random  storage  and  retrieval  of  records  is 
based  on  the  contents  of  a user-defined  data 
field  within  the  record  which  is  called  the  key, 

The  key  must  be  unique  for  each  record  and 
it  can  be  any  string  up  to  255  characters  long. 
Examples  of  keys  are:  part  numbers  for  inven- 
tory control,  account  numbers  for  billing 
systems  and  customer  names  for  mailing  list 
applications. 

KSAM80  also  supports  sequential  access  of 
records  starting  at  any  point  within  a file,  ran- 
dom access  by  partial  key  and  random  access 
by  relative  record  number.  Sequential  and  ran- 
dom access  commands  can  be  intermixed 
freely. 

Space  is  automatically  allocated  to  the  file 
when  records  are  added,  and  reclaimed  when 
records  are  deleted,  so  that  KSAM80  files  are 
self-reorganizing,  and  any  number  of  files  can 
be  processed  simultaneously  provided  that 
sufficient  buffer  storage  is  available, 

KSAMSO  was  originally  developed  under 
Zilog-s  Z80  OS  2.0r  but  can  be  easily  imple- 
mented in  many  existing  microcomputer 
operating  systems.  For  additional  information 
or  personal  demonstration  contact  EMS  Co., 
3645  Grand  Ave..  Suite  304,  Oakland,  CA  94610, 
<41 5)  834-4944, 
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Offsco  Vinyl  Decals  Feature 
Stand-Out  Numbers  and  Letters 

Offsco  decal  numbers  and  letters  are  avail- 
able in  convenient  strips  of  0 through  9 and  A 
through  Z or  in  the  buyer's  choice  of  any 
number  or  letter  of  identical  size  in  strips,  Off- 
sco decals  come  in  height  sizes  of  2Vz,  3,  4,  5 
or  6 inches.  The  company  also  offers  the  num- 
bers and  letters  individually  out  and  packaged. 

01234 

S6789 

A thru 

Offsco  decals  fill  the  needs  of  large  and 
small  vehicle  owners  for  low  price  quality  Iden- 
tification in  quantities  to  suit  all  requirements. 

The  decals  are  produced  from  commercial- 
grade,  heavy  duty  weatherproof  vinyl  in  dull  or 
high  gloss  finish,  and  come  in  all  colors  on  red 
or  while  background  and  in  colors  on  a trans- 
parent background. 

For  more  information  contact  Office 
Specialties  Co,.  P.O.  Box  66492,  Houston,  TX 
77098,  (713)  524  8980. 
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Xycon  III 

The  Xycon  III  microcomputer  delivers  state- 
of-the  art  computer  technology  to  achieve  "big 
system11  features  at  a moderate  price. 

Each  unit  undergoes  stringent  testing  and 
" burn-in"  before  it  leaves  the  factory.  Features 
like  the  well-proven  'Intellect'  Bus,  a power 
supply  in  a drawer,  that  slides  out  for  quick  ser- 
vice, and  its  advanced  modular  construction 
give  the  Xycon  III  a 20-minute  mean-Ume-lo- 
repair.  Each  unit  carries  a full  six-month  lim- 
ited warranty. 

The  all-in-one  Xycon  111  standard  system  con- 
sists Of  the  following:  A 24x80  high  resolution 


COMPUTER  DATA 
SYSTEMS 

Versatile  CRT  24  x 60  Char, 

Floppy  disk,  CRT,  keyboard,  CPU, 
basic  and  operating  systems. 

Versatile  2 16K  RAM,  North  Star 
Versatile  3 16K  RAM,  North  Star 
Versatile  3B  24K  RAM, 

Metropolis  (143K) 

Versatile  4 24K  RAM, 

Metropolis  (315K) 

EXTRA  DRIVES  IN  CABINET 
Versatile£&3  {North  Star)  499.55 

Versa t i I e 3B  Mi cropo I is  (1 43K ) 499 . 95 

Versatile  4 Micropolis  (31 5K)  795.00 

TERMS:  25%  Deposit  Delivery  30  Days 

2%  Discount  on  full  payment  with 
order. 


1149.00 


2695.00 

2795.00 


3295.00 

3995.00 


IMSIA  22  Slot  615,00 

SUGAR?  SA-10Q  Mini  Floppy  Drive  325.00 

SAYNO  911  Monitor  160,00 

IMSIA  Type  Connectors  (SAE)  3.50 

Pro  to  Type  Boards  Wire  Wrap  20  00 

Solder  20.00 

MicropoMs  143K  BYTE  Disk  Drive  Single  795,00 
[Ext  SASIC,  DOS,  Assembler/ Editor,  and 
S-1 00  Controller)  Dual  1340.00 

3-1 12  Digit  Volt  Amp  OFIM  Meter  Sinclair  49.95 
Conductive  Black  Foam  1 M" 

Thick  8Mx1T'  3/1  q 

WE  STOCK  FULL  LINE  OF 
74LS  PART 
7400  PART 
WRITE  OR  CIRCLE 
READERS  SERVICE# 


74LS00 
74LS02 
74LS04 
74LS0S 
74  LSI  0 
74  LS1 1 
74LS13 
74LS20 
74LS21 
74LS30 


.27 

27 

.30 

.27 

.27 

.27 

.64 

.27 

.27 

,27 


I N T EG  RATE  0 C I R 0 U ITS  Buy  Low  Power  a nd  Save 


74LS32 

.26 

74 LSI  53 

1,14 

74LS190 

2.13 

74LS4Q 

.30 

74LS155 

1.28 

74LS192 

1,62 

74LS74 

.43 

74LS157 

1 28 

74 LSI  93 

1.63 

74LS85 

1.28 

74LS75 

1.75 

74LS194 

1.28 

74LS86 

.47 

74 LSI  60 

1,49 

74 LSI  95 

1.45 

74LS90 

95 

74  LSI  61 

1 ,49 

74LS251 

1.78 

74LS92 

.95 

74 LSI  57 

1.20 

74LS253 

1.28 

74LS93 

95 

74LS174 

1.28 

74LS257 

2.10 

74 LSI  38 

1,26 

74 LSI  75 

1.28 

74LS290 

1,60 

74LS151 

1.41 

74LS181 

6,00 

74LS293 

1,60 

74LS365 

74 L $366 

74LS367 

74LS368 

74LS42 

74LS47 

74LS48 


.87 

.87 

.87 

.87 

1.07 

1.07 

1.07 


8080/8085  SUPPORT 


8212 

8214 

8216 

0224 

8226 

8228 

8238 

8251 

8253 

8255 

8257 

8259 

8275 

8279 

8155 

8156 
B741 
8253-5 
8255-5 
8257-5 
8259-5 
8279-5 


681 0A 
68A1G 
6SB10 
6820 


6800  SUPPORT 


3.25 

10.00 

5.00 
4.50 

5.00 

8.00 
8.00 
8,00 

27,50 

8.00 

29.00 

27.00 
100.00 

23  00 

23.00 

29.00 

78.00 

31.00 

21.00 

49.00 

49.00 

35.00 


5.00 

5.00 

10.00 

10,00 


6821 

68A21 

68B21 

6850 

68A50 

68B50 

6860 

6852 

6828 


Z-8QCTG 
Z-8G  PIG 
Z-80  SIO 


6800  SUPPORT  [ConlU] 


Z-80  SUPPORT 


12.00 

16,00 

20.00 

12,00 

20.00 

25.00 

12.00 
16.00 
15.00 


1 4.00 

13.00 


RAM  MEMORY 

2101AL-4 

450  NS 

258x4 

2.75 

2101 AL-2 

250NS 

256x4 

3,25 

21Q2AL-4 

450NS 

1024x1 

1,45 

2102AL-2 

250NS 

1024x1 

2.25 

2111AL-4 

450NS 

256x4 

2.45 

2111AL-2 

250NS 

£56x4 

3.00 

2114 

250N5 

1024x4 

35.00 

21Q7B/411 D 

200NS 

4096x1 

13,00 

2116 

450NS 

16364x1 

55.00 

68A10 

360NS 

128x8 

5.00 

68B10 

250  NS 

128x8 

10.00 

41 0D 

250NS 

4096x1 

13.00 

8T96 

1.35 

8T97 

1,35 

STBS 

1.35 

8T26 

2,50 

8T28 

3.50 

7805 

1.00 

7812 

1.00 

7905 

2,10 

7912 

2,10 

EpROM 

2758  INTEL  5 Volt  (2708) 

2716  INTEL  5 Volt  2048x8 

2708  1024  x8 

1702 A 256x4 

6834-1  512x4 

5204  512x4 

SOCKETS  DIP 
Pins  Solder 

8 .15 

14  .20 

16  .22 

18  .35 

22  ,35 

24  .33 

28  .42 

40  ,45 

DIP  SWITCH S 

7 Position 

8 Position 


35.00 

50.00 

16.00 
5,50 

17.00 

14.00 

Wire  Wrap 

1.25 

1.45 

1.70 


2,10 

3.10 

3,75 


1.75 

1.75 


YA-3-1 01 4 A 
YA-3-101 5A 


9.00 

9.00 


CRYSTAL  {FUNDAMENTAL] 

6.144  6.00 

18.432  6,00 

27.00  6.00 

36.00  6.00 


684  88 

IEEE  468  Interface  Chip 

$43,00 

MCM6571 

7 x 9 Character  Gen. 

12.00 

MCM6571A 

7 x9Character  Gen. 

12.00 

MCI  408L-8 

8 Bit  D to  A 

6,50 

MCI  408 

E1A  Driver 

2.50 

MCI  489 

E!A  Receiver 

2,50 

SEMCOM 


(313)  682-3869  325  S.  Winding  Drive 

Pontiac/ Michigan  48054 

Hours:  12  noon  - 8 p*m.  (Eastern  Time} 


TERMS:  Ail  parts  guaranteed  money  back;  100% 
tested  Postage  and  handling : add  5%:  minimum 
Si  .50.  Minimum  order  S5.0Q.  Michigan  residents 
add  4%  tax.  We  reserve  the  right  to  substitute  pin 
for  pin  replacements  of  higher  quality  or  speed 
for  price  of  ordered  device  unless  noted  on  order. 
Price  subject  to  change  without  notice.  We 
accept  Master  Charge  and  Visa, 

— We  Quote  On  High  Volume  Orders  — 
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Offers  A Complete 
Small  Business 
System  For  s419  / mo. 

1.2M  Bytes  MSI 
Dual  Floppy 

MSI  6800  CPU  w/40K 
Memory 

Super  Fast  Basic  Compiler 
24  Line  By  80  Terminal 
Daizy  Wheel  Printer 
AND  SOFTWARE  . . . 

10  Module  Business  Program 
Including  GL,  AP,  AR, 
Inventory,  Order  Entry, 
Payroll,  Sales  Analysis 


CRT  and  controller  with  character  intensifica- 
tion, blinking,  underscoring,  and  reverse  video 
— in  any  combination,  ail  on  a character-by- 
character  basis.  A 63-key  typewriter-style  key- 
board with  16-key  numeric  and  cursor  cluster 
and  B-key  alternate  action  pad.  A memory 
board  filled  with  32K  of  RAM,  expandable  in 
16K  increments  to  65,536  bytes  and  usable  as 
either  8 or  16-bit  word  memory.  Dual  floppy 
disks  with  an  advanced  intelligent  controller 
that  uses  Its  own  firmware  to  do  formatting 
and  much  more.  It  can  control  two  dual-sided 
disks  to  give  a full  megabyte  of  storage,  A fast 
*8085 A "l)  processor  board  with  firmware  oper- 
ating system  and  space  for  extra  6 K EPROM, 
TTY  port,  8 levels  interrupt  (expandable  to  64)t 
real  lime  clock,  and  special  logic  tor  an 
8-channel  bus  controller,  allowing  true  distri- 
buted processing  on  a Master/Slave  basis. 

For  more  information  contact  Computer 
Systems  Unlimited,  Marketing  Dlv.,  P 0.  Box 
870,  Milpitas,  CA  95035,  (408)  262-6271, 
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Battery  Charger  Applications  Report 

Bulletin  CA194f  available  from  Texas  Instru- 
ments Inc.,  explains  how  the  TL430  program- 
mable shunt  regulator  and  the  TIR101  dual 
common  cathode  rectifier  are  used  for  design- 
ing an  economical  battery  charger. 


to  provide  tones  suitable  for  Dual  Tone  Multi 
Frequency  (DTMF)  telephone  dialing. 

The  MK  5090  was  designed  specifically  for 
integrated  tone  dialer  applications  that  require 
the  following:  variable  supply  operation  with 
loop  compensated  tone  regulation,  single-con- 
tact-keyboard,  chip  disable  input,  and  a mute 
output  that  is  open  circuit  when  no  keyboard 
buttons  are  pushed  and  pulls  to  the  V + supply 
when  a keybaord  button  Is  pushed. 

Priced  at  $4.95  in  100-piece  quantities,  the 
MK  5090  is  immediately  available.  For  more  in- 
formation contact  Mostek  Corp.,  1215  W. 
Crosby  Rd..  Carrollton,  TX  75006,  (214) 
242-0444.  Don  Ward. 
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Versatile  Impact  Printer 

The  Integral  IP-125  Impact  Printer  features 
an  RS232C  serial  interface,  parallel  TTL  level 
interface  and  full  upper  and  lower  case  ASCII 
character  set  (96  characters)  as  standard 
equipment.  Capable  of  printing  multiple 
copies  on  ordinary  8W'  roll,  fanfold  or  sheet 
paper,  the  microprocessor  controlled  IP-125  in- 
corporates a 256-character  multi-line  buffer  to 
achieve  an  instantaneous  print  rate  up  to  100 
characters  per  second  with  a sustained 
throughput  of  50  cps  at  80  columns  per  line. 


Purchase  Price 

*11*990 

New  Items  For  SWTPCO 
M6800 — Microworks  DS-68 
Digisector— Hook  It  To  A 
Camera  And  Graphics  Printer 
And  Make  Pictures! 

*169.95 

SWTPCO  Double  Sided 
Double  Drive  Large  Floppy 
Disk  System  — 1.2  Mega- 
bytes. Unique  DOS-ISEM 
File  And  Sort  Routines 

Assembled 

*2,095.00 

C Asfc  About  SMU&SoutfT-  A 
V west  MSf  Users  Group  ) 

For  the  Apple  — Close  to 
100  Programs  — Ask  For 
The  List.  See  The  New 
Apple  Disk  System. 

Coresident  Editor  Assm. 

*19.95 

E-Prom  Programmer 
For  2716  s 

*89.00 

(AskAboutTheAppleCotps 
\ A Very  Active  Apple 
\ Users  Group! , 


A-VIDD 

electronics  co. 


■ 2210  Bellflower 
Boulevard 
Long  Beach,  CA 
' 90815 

(213)  598-0444 


VISA  - MASTER  CHARGE 


The  nine-page  report  is  titled  "Current  Lim- 
ited and  Voltage  Regulated  Battery  Charger."  It 
provides  details  on  how  a circuit  is  designed  to 
properly  rejuvenate  a 44  ampere-hour  lead-acid 
battery  from  fully  discharged  to  fully  charged 
in  three  hours.  Charts,  schematics,  photos  and 
mathematical  data  are  included. 

Bulletin  CA194  is  available  from  Texas 
Instruments,  Inc.,  Box  5012,  WS  308,  Dallas, 
TX  75222, 


The  Integral  IP-125  has  few  moving  parts  and 
features  a reinking  ribbon.  Line  length  is  80 
columns  at  10  characters  per  inch  (7x7  dot 
matrix  format). 

The  Integral  IP-125  sells  for  $799.  For  more 
information  contact  Integral  Data  Systems, 
Inc.,  N.  Lamade,  Director  of  Sales,  5 Bridge  St., 
Watertown,  MA  02172,  (617)  926  1011. 
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New  Tone  Dialer  from  Mostek 

Mostek  has  a new  integrated  tone  dialer  for 
2500-type  telephone  applications.  Designated 
MK  5090,  the  tone  dialer  uses  an  inexpensive 
crystal  reference  to  provide  eight  different 
audio  sinusoidal  frequencies,  which  are  mixed 


Pipe  Analysis  Program 

United  Computing  Systems,  Inc.,  has  added 
the  latest  version  of  TRIFLEX,  a comprehen- 
sive computer  program  for  performing  piping 
flexibility  and  stress  analyses,  to  its  program 
library. 

Developed  by  AAA  Technology  and  Special- 
ties Co.,  Inc.,  TRIFLEX  is  designed  for  use  in 


" Gordon  got  the  idea  from  those  new  computerized 
stadium  scoreboards  /" 
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BYTE  SHOP 


OF  OHIO 

OHIO'S  FIRST 
AND  BEST! 

MICROCOMPUTERS 
PERIPHERALS 
ACCESSORIES 


iMSAieoeo 
BYTE'S 
SW  TP  MP6S 
CROMEMCO 
PROCESSOR  TECH 
INTERFACES  (KITS  or  ASSEMBLED  UNITS | 


MEMORY  EXPANSION 
COLOR  TV  GRAPHICS 
LEAR  SIEGLER  ADM  3 
PAPER  TAPE  READER 


& 


BYTE 

SHOP 


PROGRAMS  AND  SOFTWARE 


VARIOUS  BASICS  - TINY,  4K.  BK  ana  12K 
FOCAL  - DOS  - GAMES  — BUSINESS  APPLICATIONS. 

ALSO  AVAILABLE  APPLE  I CASSETTES 
MODEMS  TERMINALS 


FLOPPIES 
DEC  WRITERS 

BUSINESS  APPLICATION  INQUIRES  INVITED 
SYSTEM  DEMONSTRATIONS  AND  LITERATURE  / MAGAZINES 


19524  CENTER  RIDGE  ROAD 
ROCKY  RIVER,  OHIO  44116 
(216)  333-3261 


'‘-'Ten  ** 


HOURS  TUES  tKru  FRIDAY 
SATURDAY 


IS  IO  9 

10  to  5 
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the  petrochemical,  pipeline,  shipbuilding, 
power  and  commercial  building  industries. 

TRIFLEX  uses  the  stiffness  matrix  tech- 
nique to  perform  analysis  for  all  types  of  piping 
systems.  Once  basic  piping  information  is  in- 
put, TRIFLEX  simulates  the  actions  of  the  pip- 
ing system  when  subjected  to  specific  loading 
conditions, 

A major  feature  of  the  program  is  that  it  pro- 
vides printed  reports  for  checking  piping  de- 
sign compliance  with  established  piping 
codes  and  standards.  The  new  version  is  easier 
to  use  and  permits  users  to  select  any  of  a 
number  of  printed  reports,  including  flange 
loading,  automated  spring  hanger/support 
selection,  geometry  check  plots  and  ANSI  B31 
code  compliance. 

For  more  information  contact  Ron  Kogan, 
product  manager.  United  Computing  Systems. 
2525  Washington,  Kansas  City,  MO  64108. 
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GMXBUG  Monitor 

The  GMXBUG  Monitor  will  be  available 
shortly.  It  is  designed  for  use  with  our  Video 
Board  and  no  terminal  is  required  — only  a key- 
board It  will  be  on  two  2708  PROMs  with  a 
manual,  ft  is  used  in  place  of  MtKBUG  or 
SWTBUG. 

Dealer  costs  are  as  follows:  2-chip  set  and 
manual,  $48,00;  Video  Board  & GMXBUG, 
S217.0D;  8K  PROM  Board,  Video  Board  and 
GMXBUG,  $294.00 

The  new  cabinet,  power  supply,  motherboard 
and  CPU  make  up  the  most  powerful  and  flex- 
ible 6800  mainframe  on  the  market.  For  more 
information  contact  Girrilx,  Inc.,  1337  W,  37th 
PL,  Chicago,  ll  60609,  (312)  927-5510, 
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Asynchronous  Line  Driver 

A "Zero  Downtime"  asynchronous  line  driver 
is  comprised  of  a single  unit  housing  two  asyn- 
chronous line  drivers.  While  one  ALD  is  in 
operation,  the  other  remains  in  a ready  state  as 
an  on-site  back  up  unit.  If  the  primary  unit 
should  fall,  the  redundant  ALD  is  present  to 
pick  up  the  load. 

The  ' Zero  Downtime"  option  conforms  to 
Bell  specification  43401.  Specific  features  of 
the  limited  distance  Irne  driver  include  0-9600 
bps  asynchronous  transmission,  2-wire  half 
duplex  or  4-wire  full  duplex,  point-to-point  or 
multidrop,  easy-to-operale  controls  and  LED 
performance  indicators. 

For  more  information  contact  Ven-Tel,  Inc., 
2360  Walsh  Ave.,  Santa  Clara,  CA  95050, 

CIRCLE  INQUIRY  NO.  134 

The  Superslice™ 

The  Am2903  has  two  s complement  multiply 
and  divide  capability.  It  eliminates  the  need  for 
additional  hardware  for  both  signed  and  un- 
signed multiplication  and  performs  signed 
division  using  a non-restoring  algorithm. 

Additionally,  the  Am2903  can  perform  nor- 
malization on  both  single-  and  double-length 
words  and  can  automatically  convert  between 
sign-magnitude  and  two-s  complement  nola- 
lion.Thls  device  can  increment  by  either  "one" 
or  "two"  on  a single  cycle  and  has  internal 
parity  generation. 

This  new  low-power  Schottky  circuit  is  a 
4-bit  microprogrammable  data  processor  slice 
containing  a multi  function  arithmetic  logic 
unit,  a two-port  16-word  scratch-pad  memory, 
an  additional  accumulator  register  and  shifting 
and  conlrol  logic. 

In  addition  to  logical  shifts,  the  Am2903  ot- 
ters arithmetic  shifts;  also,  its  two  date-input 
ports  can  operate  between  any  two  internal  reg- 
isters, any  internal  and  external  data  bus,  or  be- 
tween two  external  data  buses.  The  Arn2903  $ 
ALU  offers  an  expandable  register  file. 

This  microprocessor  slice  is  available  in  a 
48-pin  ceramic  dual-in-line  package  for  use 
over  the  military  and  commercial  temperature 
ranges,  and  undergoes  100  percent  processing 
to  the  requirements  of  MILSTD-883.  Prices  for 
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the  Am2903  start  at  329.95  in  100-piece  lots. 
For  more  information  contact  Advanced  Micro 
Devices,  lnc„  901  Thompson  PI.,  Sunnyvale, 
CA  94086,  (408)  732-2400,  E.  Sopkin, 

CIRCLE  INQUIRY  NO.  135 

I/O  Processing  Unit 

The  APU100  is  a general-purpose  input/oul- 
pul  processing  board  that  provides  a high-per- 
formance interface  to  the  standard  £-100  bus. 

Designated  the  Exlensys  Asynchronous  Pro- 
cessing Unit,  the  APU1G0  includes  an  on-board 
8080  processor.  The  APU10G  operates  asyn- 
chronous with  the  central  processing  unit  of 
the  computer  system  and  transfers  informa- 
tion in  full  Direct  Memory  Access  (DMA). 

The  APUiOO  uses  the  system  clock  on  the 
bus  to  provide  internal  liming  so  that  all  sys- 
tem processors  are  synchronized,  The  unit  has 
8192  bytes  of  dynamic  RAM  storage  operaiing 
at  300ns  access  time  and  1024  bytes  of 
2708-type  EPROM  storage  in  addition  to  its 
dedicated  8080  processor.  The  EPROM  storage 
is  used  for  device  initialization  routines,  while 
l he  RAM  storage  Is  used  for  file  management 
I/O  programs  and  buffering. 

Using  the  APUIOO  frees  up  8K  bytes  of  sys- 
tem memory  by  moving  I/O  routines  to  the 
APUiOO,  allowing  more  memory  for  application 
programs. 

The  APUIOO  gives  a simply  defined  structure 
lor  system-integration  applications  such  as 
realtime  processing  and  ll  puts  the  power  of  an 
8080  to  service  the  realtime  devices  without  ty- 
ing up  the  complete  system. 

The  APUIOO  is  available  in  volume  OEM 
quantities.  Delivery  is  30  days  ARQ.  For  more 
information  contact  Exlensys  Corp,T  380  Ber- 
nardo Ave.,  Mountain  View.  CA  94040,  (415) 
969-6100,  Ed  Hartnell. 
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Software 

Now  available,  a full  complement  of  ZBQ/ 
8080/8085  software  development  tools.  These 
are  disk  based,  oriented  towards  the  popular 
CPM  Operating  System™  System  develop- 
ment tools  include  a relocatable  linking  macro 
assembler  with  linking  loader,  cross-reference 
generator,  and  full  library  of  modules.  With  the 
assembler  is  included  a symbolic  debugger 
allowing  user  defined  symbols.  Higher  level 
language  support  is  provided  by  interface  with 
Micro-Soft  FORTRAN, 

For  advanced  systems,  TSA/OS  is  an  upward 
compatible  CPM-like  operating  system  pro- 
viding CRT  screen  control,  automatic  library 
search,  an  extended  batch  mode  with  turnkey 
system  capability,  as  well  as  an  advanced  con- 
figuration scheme. 

TSA  Software  has  available  a set  of  applica- 
tions packages.  The  TSA  Database  System 
uses  a mixture  of  assembly  code  and  FOR- 
TRAN to  produce  a highly  effective  system. 
The  system  uses  table  driven  screen  and 
record  formats;  and  has  a mini-compiler  to  op- 
timize record  search  capability.  The  TSA  Word 
Processor  uses  a normal  terminal  to  provide 
natural  text  editing  with  advanced  formatting 
features,  including  proportional  priming.  Full 
use  of  disk  files  is  provided,  as  well  as  file 
merging  for  mailing  list  and  similar  uses. 

Package  prices  start  at  $100.  Dealer  and 
OEM  inquiries  welcome.  For  more  information 
contact  TSA  Software.  5 N.  Salem  Rd.,  Ridge- 
field, CT  06877.  (203)  438-3954. 
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Mailing  List  Program 

The  Comprehensive  Mailing  List  Program 
#ML-1NS,  is  a modular  program  set  which  en- 
ables the  user  to  start  and  effectively  maintain 
one  or  more  mailing  lists.  Operations  include: 
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Sunshine  Computer  Company 


SYSTEM  THREE 

f 3 Cromemeo 

"SxciKct  flew-!  ] 


PROUDLY  OFFERS 

From 


FOR  TIME  SHARING 


A Powerful  Microcomputer 
System  with  Capacity  for  system  three  includes: 

4 DISK  DRIVES! 


• Z-80A  Microprocessor 

• 32K  of  RAM  on  2 cards 

• Dual  Disk  Drive 

• 4-Drive  Controller 

• RS-232  Interface 

• S-100  Bus 

• Power-On  Switch 

• 21-slot  Motherboard 

• Heavy  Duty  30  amp  Power 
Supply 

• 110  or  220  Volt  Operation 


Price  starts  at  $5990*  assembled 
and  tested. 


MANY  OPTIONS 
AVAILABLE 

We’ll  help  you  design  your  com- 
puter system  to  suit  your  spe- 
cial applications  for: 

• Business/ Accounting 

• Word  Processing 

• Data-Based  Management 

• Science  and  Engineering 

• Legal  or  Medical 

• Education 


a © j 

Model  3100  CRT  Terminal  with 
80  eharacter/line,  upper/lower 
case  and  separate  numerical  and 
cursor  keypads.  Priee  $1595. 
Model  3101  with  added  line  edit- 
ing, block  mode  and  function 
keys.  Price  $1995. 


EXTENSIVE  SOFTWARE 
SUPPORT 

All  current  software  developed 
by  Cromemeo  works  for  The 
SYSTEM  THREE  Computer, 
including: 

* FORTRAN  IV 

* 16K  Z-8Q  BASIC 

* Z-80  Macro  Assembler  and 
Linking  loader 

A Full  Accounting  Software 
Package  is  now  available  lor 


High  Speed  Line  Printer  Model 
3703  speed  is  180  cps,  bi-direc- 
tional with  132  column  width 
and  tractor  feed.  Price  $2995. 

COMPLETE  SYSTEM 
With  your  choice  of  peripher- 
als, whether  they  Ye  from  Cro- 
memco  or  from  any  of  the  fine 
devices  we  have  in  stock,  you 
can  have  a microcomputer  sys- 
tem up  and  running,  performing 
a wide  range  of  tasks,  for  less 
than  $10,000. 


SYSTEM  THREE. 

* Special  pricing  available  with  full  system  purchase.  Sunshine  Computer  Company  specializes 
in  assembled  systems.  All  systems  are  sold  with  a 90-day  written  warranty.  Stop  in  for  a 
demonstration.  If  you're  not  nearby,  call  or  write  for  more  information,  because  Sunshine 
Computer  Company  ships  anywhere  in  the  U.S, 

Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  • Carson,  California  90746  • (213)327-2118 
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Sunshine  Computer  Company 

Features 


Sunshine  Computer  Company 


Completely  assembled  and 
tested.  Just  plug  it  in  and 
compute!  Full  price  for 
the  complete  system 
here,  assembled  with  90 -day 
written  warranty  is  $3574. 


Drop  in  and  see  our  own 
HORIZON-2  and  Hazel- 
tine  1500  in  operation. 


This  is  a fully  integra- 
ted dual  drive  micro-disk  system 
which  uses  the  fastest  processor 
available  today,  and  offers  ex- 
pansion capabilities  with  the  ad- 
dition of  many  S-100  bus  board 
options. 

Here’s  how  we  equip  your 
HORIZON-2  for  immediate  plug- 
in operation : 

• Z80A  processor  operates  at 
4 MHz. 

• S-100  bus  12-slot  motherboard 

• 16K  RAM  memory  at  4 MHz 
includes  error  checking  and 
bank  switching. 

• Dual  integrated  mini-floppy 
disk  drives. 

• Power  supply. 

To  immediately  increase  your 
computing  capability,  we  add  2 
serial  I/O  ports:  one  for  your 
Hazeltine  1500,  the  other  for  a 
printer,  or  any  other  peripheral 
you  choose. 


We  add  this  fine  terminal 
to  your  HORIZON-2  to 
give  you  a complete 
operating  system. 

You  have  a sepa- 
rate numeric  key- 
pad and  switch- 
selectable  upper 
and  lower  case  capability- 
all  added  to  these  great 
tures: 

• 24x80  display  on  12”  screen. 

• 7x10  dot  matrix. 

• 8 switch-selectable  rates  to 
19,200  baud. 

• Horizontal  tabs. 

• Brightness  control. 

• Clear  to  ‘‘End  of  Line”  and 
“End  of  Screen”. 

• Remote  cursor  stepping. 

• Read  cursor  address. 

• Remote  keyboard  lock. 

• RS232  compatible. 

• Automatic  repeat-all  keys. 

• Audible  alarm. 

• Aux.  serial  output  port. 


You  get  your  HORIZON-2 
and  Hazeltine  1500  com- 
plete with  North  Star 
Disk  BASIC. 


ADDITIONAL  SOFTWARE 
Business  Package 

General  Ledger 
Accounts  Payable 
Accounts  Receivable 
Payroll 
Inventory 
Amortization 
Mailing  List 

The  entire  package  is  yours  with 
the  purchase  of  the  HORIZON-2 
System  for  only  $295. 

SYSTEM  Z Development 
Software 

ASMB  Z80  Assembler 
and  Editor  - $60 
DASMZ  Assembler  $60 
ZEDIT  Text  Editor  $60 
ZEBUG  Debug  Monitor/ 
Disassembler  $60 


North  Star  and  Hazejtine  »///,  a Powerful 

HORIZON-2  1500  n*k  BASIC 


20710  South  Leapwood  Ave.  • Carson,  California  90746  • (213)327-2118 
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Add,  Delete,  SEarch,  Sort,  Auto  Sort,  and  Se- 
quential Printout- 

features  include;  user- selectable  defaults 
for  ease  of  entry  , user-selectable  number  of 
labels  across  page  for  different  printers  and 
label  sheets,  and  user-selectable  3 or  4 line  ad- 
dress for  each  independent  entry. 

The  program  set  is  written  for  convenience 
and  ease  of  use.  Available  with  complete  docu- 
mentation and  North  Star  diskette  for  $25  PPD, 
Delivery  is  from  stock.  Documentation  package 
only  is  $4.50  PPD,  fully  refundable  with  order 
for  diskette.  Order  from:  Williams  Radio  and 
TV,  Inc.,  Computer  Div.,  2062  Liberty  St,  P.O, 
Box  3314,  Jacksonville,  FL  32206. 

CIRCLE  INQUIRY  NO.  138 

CP/M™  for  iCOM  Frugal  Floppy 

The  ICOM/CPM  System  Upgrade  gives  the 
iCOM  disk  owner  the  full  capabilities  of  the 
CP/M  disk  operating  system,  while  retaining 
full  access  to  iCOM's  FDOS  operating  system. 

CP/M  is  rapidly  becoming  the  standard 
operating  system  for  8080  and  ZS0  disk  soft- 
ware. In  recent  months,  many  excellent  disk 
software  products  have  become  available.  All 
of  this  great  software  has  one  thing  in  com- 
mon: You  must  have  CP/M  to  run  it. 

The  iCOM/CPM  System  Upgrade  allows  the 
iCOM  disk  owner  to  participate  in  this  stan- 
dard, by  acquiring  a superior  disk  operating 
system  with  the  following  features:  Directly 
load  and  start  CP/M,  FDOS-II,  or  FDOS-lll; 
transfer  files  between  CP/M  and  FDOS  disk- 
ettes; automatically  execute  the  program  of 
your  choice  at  system  start-up;  dynamic  disk 
space  allocation  and  reclamation;  random  ac- 
cess on  all  files;  high  speed  disk  read  and 
write;  full  compatibility  with  all  other  CP/M 
systems  and  software. 

Of  course,  you  automatically  get  all  the  ad- 
vantages of  standard  CP/M:  Intel-compatible 
assembler;  powerful  interactive  debugger  with 
built-in  assembler/disassembler;  object  pro- 
grams stored  in  binary  for  fast  execution; 
powerful  batch  capability,  including  parameter 
substitution  at  execution  time;  unlimited  num- 


ber of  files  open  simultaneously;  and  many 
more. 

For  more  Information  contact  Computer 
Mart  of  New  Jersey,  Inc,  501  Route  27,  Iselin, 
NJ  08830,  (201)  283  0600. 

CIRCLE  INQUIRY  NO.  139 

Addon  Memory  for 
IBM  370/135  and  145 

Designated  the  CalComp  4135/4145,  the  new 
memory  system  incorporates  a unique  inter- 
face that  allows  complete  hardware  and  soft- 
ware compatibility  with  any  135  and  145  pro- 
cessors. This  interface  module  can  be  field 
upgraded,  permitting  the  system  to  adapt  easi- 
ly to  138  and  148  processors. 

An  important  feature  of  the  new  4135/4145  is 
the  use  of  a 4K  static  RAM,  which  provides 
twice  the  density,  with  75%  few  parts  at  a 
lower  cost  than  previous  IK  and  2K  chip 
designs.  Static  RAM  technology  increases  reli- 
ability and  reduces  power  consumption. 

Configured  in  single,  swing-out  gate  assem- 
bly, the  4135/4145  memory  system  is  expand- 
able in  256 K byte  increments  to  a maximum  of 
2 megabytes  in  conjunction  with  IBM.  Memory 
increments  can  be  installed  or  upgraded  at  a 
user  site  in  just  several  hours,  with  mlmimal 
processor  change.  No  patch  deck  or  floppy 
disk  changes  are  required. 

Additional  features  Include  automatic  mar- 
gining, which  provides  extremely  low  power 
dissipation  when  the  device  is  not  accessed; 
switching-regulated  power  supplies  to  provide 
wide  power  fluctuation  tolerance  and  error 
checking  and  correcting. 

A typical  256K  byte  increment  of  4135/4145 
memory  is  priced  at  $41,000.  For  more  informa- 
tion contact  Catcomp,  Inc,  2411  W.  La  Palma 
Ave„  Anaheim,  CA  92801,  (714)  821-2541 , Carol 
Harris  Felton. 

CIRCLE  INQUIRY  NO.  140 

Wyle  uP/GPIB  Compatibility 

Wyle  Laboratories/Computer  Products  now 


offers  IEEE-488  GPIB  compatibility  for  the 
Wyle  uP  microcomputer  system. 

This  compatibility  is  via  Wyle  software  sub- 
routines that  allow  the  standard  Wyle  BIO-2 
buffered  i/O  module  to  function  as  a GPIB  in- 
terface. 

Users  can  no  configure  data  acquisition  and 
control  systems  using  the  Wyle  uP  microcom- 
puter and  existing  GPIB  compatible  laboratory 
instruments. 

The  software  is  available  on  tape  for  $35  or 
EPROM  for  $95.  For  more  information  contact 
Wyle  Laboratory s/Computer  Productst  3200 
Magruder  Blvd,  HamptonT  VA  23666,  (804) 
838-0122, 
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RAM-STOR  101/151  Memory  Systems 

A new  RAM-STOR  101/151  memory  system 
that  can  enhance  NCR  Century  101  computers 
by  expanding  memory  capacity  to  256K  bytes 
and  memory  speed  to  750ns  cycle  time  in- 
creases speed  by  37.5%  and  capacity  by  100%, 
It  effectively  updates  101  processors  to  151 
capabilities  at  a savings  of  30%  to  40%, 


RAM-STOR  101/151  memory  mounted  within 
the  auxiliary  cabinet  includes  gold  plated  con- 
tacts and  worst  case  testing  that  combine  to 
yield  a reliable  memory  system.  All  memory 
systems  are  tested,  burned  in  and  retested 
with  worst  case  parameters  prior  to  Installa- 
tion. 


New  Cosmac  Super  ,lELF‘ 

RCA  CMOS  expandable  miordoombutor  w/HEX 
keypad  mpgt  and  video  output  for  graphics.  Just 
turn  on  and  start  loading  your  program  using  the 
resident  monitor  on  ROM,  Pushbutton  selection 
of  all  tour  CPU  modes.  LED  indicators  of  current 
CPU  mode  and  lour  GPU  states. Single  step  op, 
tor  program  debug.  Built  in  pwr.  supply,  256 
Bytes  of  RAM.  audio  amp.  ^ spkr.  Detailed  assy, 
man.  w/PC  board  & all  parts  fully  socketed. 
Comp. Kit  5106.95.  High  address  display  option 
05:  Low  address  display  option  05;  Custom 
hardwood  cab.;  drilled  from  panel  19.75.  Nrcad 
Battery  Backup  Kii  w/ail  parts  4.95,  fully  wired 
and  tested  in  cabinet  151.70,  1802  sort  ware 
xchng.  club;  write  lor  info. 


4K  Elf  Expansion  Board  Kit  with 
Cassette  l/F  $79,95 

Available  on  board  options:  IK  super  ROM  moni- 
tor SI  9.95.  Parallel  I/O  port  S7 RS232  l/F 

S3. 50.  ITY  20  ma  l/F  SI. 95.  S-100  Memory  l/F 
54.50 

Tiny  Basic  for  ANY  1B02  System 

Cassette  $10.  CD 

On  ROM  Monitor  538. 00 

Super  Elf  owners  take  30%  olf. 


Video  Modulator  Kit  $9.95 

Convert  your  TV  set  into  a high  quality  monitor 
without  affecting  normal  usage.  Complete  kit 
with  full  mstru  chons 


78  1C  Update  Master  Manual 

1978  1C  Update  Master  Manual  539-DP 

Complete  1C  data  selector  2175  pg  Master  ref- 
erence guide.  Over  42,000  cross  references. 
Free  update  service  through  19/8.  Domestic 
postage  $3.50.  Foreign  56, Q0-  Final  1977 
Master  closeout  115.08 


Auto  Clock  Kit  $15.95 

DC  clock  with  4-. 50"  displays.  Uses  National 
MA-iOi?  module  with  alarm  option,  includes 
light  dimmer,  crystal  limebase  PC  boards. 
Fully  regulated,  comp,  instructs.  Add  $3.95 
lor  beautiful  dark  gray  case.  Best  value  any- 
where. 


Sinclair  3Vz  Digit  Multimeter 

Bait.  oper.  ImV  and  .IRA  resolution.  Resis- 
tance to  2ft  meg.  1%  accuracy.  Small,  portable, 
completely  assem.  In  case.  1 yr.  guarantee. 

159.95 


I RCA  CosmacVtP  Kit  $275.00 

Video  computer  with  games  and  graphics. 


TERMS:  $5.00  min,  order  U.S.  Funds.  Calif  residents  add  6%  tax.  ESankAmericard  and  Master  Charge  accepted.  Shipping  charges  will  be  added  on  charge  cards. 
FREE:  Send  far  your  copy  of  our  NEW  1978  QUEST  CATALOG,  include  24tf  stamp. 
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?ne  hot 


Same  day  shipment.  First  line 

parts  only.  Factory  tested,  , 

Guaranteed  money  back,  j 

Quality  IC's  and  olher  \ 

components  at  factory  prices 


INTEGRATED  CIRCUITS 
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The  RAM-STQR  101/151  is  available  at  a cost 
of  $45,000  for  128K  bytes.  For  more  informa- 
tion contact  Computer  Enhancement  Corp., 
3189-E  Airway  Ave.,  Costa  Mesa,  CA  92626, 
(714)  754-0521, 

CIRCLE  INQUIRY  NO.  142 

Safety-Approved  Plotters 

The  Instruments  Division  of  GouJd  Inc.,  an- 
nounced that  its  complete  line  of  electrostatic 
plotters  and  print er/plotters,  the  Gould  5000 
Series,  has  been  safety-approved  by  Under- 
writers Laboratories  Specification  478  for  Elec- 
tronic Data  Processing  Equipment  and  author- 
ized to  carry  the  U,S.  Listed  Label. 

The  Standard  for  Electronic  Data  Processing 
Units  and  Systems,  UL  478,  is  one  of  the  more 
difficult  U.L,  classifications  to  meet.  Equip- 
ment meeting  the  requirements  of  ILL.  478  is 
eligible  for  designation  as  N.F.P.A.  Type  II 
equipment  in  accordance  with  the  National 
Fire  Protection  Association  Standard  for  Pro- 
tection fo  Electronic  Computer/Data  Process- 
ing Equipment  NF.P.A.  75-1972. 

Gould  Electrostatic  Plotters  are  used  in  a 
variety  of  scientific,  engineering  and  business 
applications  including  brain  and  body  scan, 
seismic  recording,  mapping,  CAD,  remote  plot- 
ting, Pert  charting,  and  CRT  hardcopy.  ll.L. 
Safety- Approval  has  become  a major  factor  in 
all  of  these  application  areas. 

For  more  information  contact  Marketing  Ser- 
vices, Gould  Inc.,  Instruments  Div.,  3631  Per- 
kins, Ave.,  Cleveland,  OH  44114,  (216)  361-3315. 
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Push  Buttons 

Square  push  buttons,  widely  accepted  in  the 
computer  and  electronics  industry  for  their  ah 
tractive  and  space-saving  shape,  are  now  made 
by  General  Electric  for  rugged,  industrial  ap- 
plications. 


General  Electric  s new  line  of  compact  in- 
dustrial square  oiltight  push  buttons  and  in- 
dicating lights  have  been  designed  to  give  con- 
tinuing performance  where  oil,  coolants  and 
other  contaminants  are  present. 

Push  buttons  are  available  in  black,  red, 
yellow,  green,  white  and  blue,  and  indicating 
light  lenses  may  be  specified  in  white,  red, 
amber  and  blue.  For  more  information  ont  he 
new  GE  CR104M  square  industrial  oiltight 
push  bultons  and  indicating  Eights  contact 
General  Electric  Co,r  General  Purpose  Control 
Dept.,  P.Q.  Box  2913.  Bloomington,  IL  61701. 
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Putra  Model-10  Line  Printer 

The  Futra  Model-10  Line  Printer  provides 
high  quality  character  printout  for  terminals 
and  mini/microcomputers.  Housed  in  an  attrac- 
tive desk  top  enclosure,  the  Model-10  incorpor- 
ates a belt  impact,  full-character  (ot  dot 
matrix),  80  column  printing  mechanism. 


NEW  YORK  CITY 
and 

LONG  ISLAND 


If  you  want  professional  service 
in  a casual  atmosphere  . . . 
and  a large  variety  of  equipment 


BUSINESS  APPLICATIONS 

GENERAL  LEDGER,  INVENTORY,  ACCOUNTS  PAYABLE,  RECEIVABLE 

GENERAL  APPLICATIONS 

NORTH  STAR  MACRO  ASSEMBLER,  $65 
NORTH  STAR  MAILING  LABEL  PROGRAM,  $45 


STOCK  MARKET  PACKAGE  (Unique) 

MAKES  TICKER  TAPE  OBSOLETE 


BYTE  SHOP™ 

Ihe  affordable  computer  store 

130  East  40th  Street 
New  York,  NY  10016 
(212)  889-4204 
(Corner  Lexington  Avenue) 
Tues,-FfL  11  to  7 
Saturday  ID  to  5 


Send  $2  for  Descriptive  Brochure 

AND  MUCH  MORE  . . , 
2721  Hempstead  Turnpike 
Levitlown,  NY  11756 
(516)  731  611 6 
(Just  E*  of  Wanlach  Pkwy.) 
Tues.-FrJ,  12  to  8 
Saturday  1C  to  5 
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Now  Available  for  Immediate  Delivery 


Remanufactured  Teletypes 
Model  M-33  ASR  or  KSR 
Like  New  Condition 
90  Day  Warrantee 

Prices  $855.00  asr 
(Paper  tape  punch  and  tape  reader) 

$725.00  ksr 

Accoustic  Couplers  and 
RS-232  inter  face  available 

Prices  F.O.B.  Howell  N.J. 


For  Information  Contact 

COMMUNICATIONS 

R.D.  4 Box  272 
Howell,  N.J.  07731 
201-780-1880 


MAY  1978 
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INTERFACE  AGE  129 


COMPLl  TIME 
CT  100 


CQMPU/TWIE  offers 

A 

Real  Darn  Clever 
Enhancement  to  users  of 
IMSAI/ALTAIR 

Microprocessors 


SlOO  BUS  COMPATIBLE 

TIME  & CALENDAR 


COMPU/TIME  CT100  >199  Kit 
COMPU  only  CIOl  $149  Kd 
TIME  only  Tl02  $105  K-t 
COMPU/TIME  PC  durdmly 

MM16  EPROM 


$245  Assembled 
$109  Assembled 
$205  Assembled 

$ 80 


► ut'i.ihfig  up  to  ?708  EPROMS 

► 5 1(30  Bus  Computet  Sysiems 

• Memory  capdCil)  Ol  0K  Of  1&K  bytes  tiy  DIP 
r dK  [iDuntJjiy  addressing  by  Dip  $».tcn 
' 0 Id  d wa«1  cycle®  by  EHP  Switch 

■ Ddiii  output  -address  input  nnes  lulty  burlered 
' Hi-grade  giass-apOky  with  piaietidhru  holes 

■ Epoxy  solder  marked 


*99.00 
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man’  ytw  *stw»  * t.«j.  .un 


M ( O i 
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Cllmihi  ft  HA  1 1 , m 


LI 

SLIT- N- WRAP  WIRE  WRAP  TOOL 

■ Slits  iWH)  Ofltfi-1  msJaiwn  enposinig 

Dai  t *'ir 

■ hu  pf*  tuning  or  prf  ylhp<xrtg 

• Cnmes  :cninNetf  writ!  two  ’00  n ssoms 
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H»0d*i  Pl&D  12*  M 


Plugboards  8800V 

Universal 


MiciocdnipLUerf 
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S UK)  tsuft  LOV'OUlP  *if-  f-PJ’  >'f"-  6 
ivdAiie  5 j * io  1 1 >6 


519*95 


channelT 

y 


$129.95 


*Wt  S-rVi* 

* Fit  tit  Action  » Speed  QpluSr 

* AulOmiJliC  Tumi-  jriO  HO’gfcMpnifl 

4 Htnery  i^e  Al  upsniiun 

* Dull  POnrrgis  with  6 way  jdcn 

, Built  in  pro  Hotkey  me  Ttrmi  game* 

* U&y  nMrt-up  on  arty  BW  Oi  CoNjr  TV 

* tartar*  warranty  


Channel  F — additional  cartridges  - $1 7 . 95  ea . fj]  J m w 7 pawn 
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D-SUB  CONNECTORS 

NO  FINS 

PART  NO. 

PRICE 

COVER.  PRICE 
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2 15 
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742? 

742  b 
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MICROPROCESSOR  CRYSTALS 


FREQUENCY 
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8.50 
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8.50 

? 6&7  MH? 

8 50 

3W  MH; 

8.50 

3 20MH; 

a so 

3 ?76§  MHz 

8-50 

3 579645  MH; 

1.25 

4 & mi 

4.95 

4 0 MHz 

J.95 

4 "i 94304  MHz 

4,95 

4,91520  MH; 

4 95 

FOR  PROCESSOR  TECH 
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4 95 

6 144  MHz 

4 95 

6 40  MHZ 

4 95 

6 5536  MHz 

4 95 

80  MHZ 

4 95 

130  MHi 

4 95 

LB  DO  MH? 

i 4 95 

1843?  MU/ 

4 95 

ft  0 MHz 

4.95 

’?  ISSJ  MH; 

4 95 

7 0 MHz 

4 95 

ifi  D 5-H; 

4 951 

4?  0 Mhl- 

4 95 

7 POSITION 

8 POSITION 

9 POSITION 
10  POSITION 


1.00 
2.00 
225 
2. SO 


WIRE  WRAP  CENTER 
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Weitths  ORLY  11  Ounces 
Wraps  30  AWG  Wire  oniti 
Standard  DIP  SocKeis  i 075  men) 
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your  choice 


Clear  ties*  stand  lor 


Fo?  Aulo,  Home,  OHice 

iSmaii  1 n s.je  <2x2 Wx  V*1 

Push  By  non  Por  seconds  release  Tor  date 

Cri)4.55  m.&ij«l  an-lfwneie  with  e.i”e*  aantHe 

S^aea  i*pe  <y  VEI.CBO  ■ n ~ 1 uef e“d 

2 MODELS  tVAlLfr&LE 

LCO  ini  Cfrrtitiii  moder  (g«3  5eir  cqnla*n#d 
0*17**105  Uif  teller  UMA  a year 
1 LCD-  >C2  ’unj.  c*n  rj  voii  ^jiyir  ^nd  1,5  044k.. 
flni« 


$33.95 

$2.00 


i_  J1  M 


MA1003,  12V  DC  CLOCK  MODULE 

1 Built  in  X'TAL  controlled 

| Tima  tJAse.  Proiectad  eoeintt 

I automotive  uQlt  trannenrt. 
Autometic  brightnati  con 
trol  ^vith  0.3"  green  color 
* j _ Ar  display  Ditpley  tufnoff 
f UK  (Afith  ignition  "OFF" 


Computer  Products 

5351  WEST  144th  STREET 

LAWNDALE  . CALIFORNIA  90260 
(2131  679  3313 

RETAIL  STORE  HOURS  M-F  9-7  SAT  9-5 
Dtjcounts  available  at  OEM  quantities  Add  $1  25 
for  shipping  California  residents  add  6%  sales  tax 

1978  CATALOG  NOW  AVAILABLE 


130  INTERFACE  AGE 


MAY  1978 


FOR  AL 

21LD2  (4  50ns)  | 

Static  Rams 
100  @ SI. 10  ea. 

L CUSTO 

1 70  2 A 
E— PROM 
S @ $3.7  5 ea. 

MERS  EXC 

6 50  2 

Microprocessor 
5 & $11-00  eat 

EPT  CALIF 

2708  (450ns) 

E-PROM 
■8  @$11 .00  ea. 

:.  CALL 

21  L02  (250  ns) 

Static  Rams 
100  @ $1.36  ea. 

TOLL  FRI 

Z— 8 0 A 

Microprocessor 
5 § $2  5.00  ea. 

EE  800-4: 

8212 

S Bit  I/O  Port 
2 5 @ $j,00  ea. 

21-5809 

4 1 16  (200ns) 

16  K Dyn.  Ram 
16  @ $24  .00  ea. 

Z-sg 

Microprocessor 
5 @ $ 2 0 ,0  0 ea. 

&224‘4 

Cl  k»Gen.&Ovr* 
25  @ $8*7 5ea* 

4 1 0 D (200RS) 
Static  Ram 
100  t $ 8.7$ ea. 

4096 

Dynamic  Ram 
100  @ $3.50  ea. 

4 200  A (20  0 ns} 
Static  Rams 
2 5 @ $10.00  ea. 

74  L5367 
Hex  Buffer 
100  @ .7  0^  ea. 

74  LS368 
Hex  inverter 
100  @ *70  fl!  ea. 

2513  (5  v) 

Character  Gen. 
5 @ £9.00  ea. 

MICROCOMPUTER  COMPONENTS 

wise.  other  components 


MICROPROCESSORS 

FI  16,95 

HQ 

ZIO  A 

COP]fl4?CD 
2650 
AM?  9 01 
650? 

6100 

ISO? 

>001-1 
*0  36 
>010  A 

Mis 

TM59500TL 


T2,(I6 

?8  .OC- 

19.95 

74.9  5 

27.9  5 

11-9  5 

16.9  5 

75.00 

9,95 

22.60 

1 1 .95 

27.00 

75.00 


8CG0A  SUPPORT  DEVICES 


>7  3 ■* 

4.0$ 

071& 

1.75 

>77* 

3.6Q 

677*-* 

5,55 

1775 

L»5 

677> 

7.95 

57  $> 

I.5G 

57$  t 

5,9$ 

6751 

71.9$ 

5755 

71,9$ 

5757 

2 1 .9  5 

176$ 

71,45 

>275 

T$.4Q 

1274 

70. CO 

PROM'S 

3702  A 
2704 
2701 
27  IS 

2716  Mil 
7?  52 
DJSfll 
□)60* 

620iAQ 
6204  AQ 
>134 
SIJI-1 
12923  8 
17  SI  29  E3 
8 ? ; j.  o 

$m  support 

6 5 i o p 
61B16F 
6S20P 
6631  P 
S326P 
6334  P 
6>56P 
6IS2P 
£.0600 
6*62  P 
66710 
fi|75P 
G6>0P 


4.00 
1 5.00 

17.00 

34.00 
94.(10 
26.64 

4.5  0 
L J .HQ  0 
5.04 

7.50 
17.50 
14.95 

4.00 

4.25 

1.50 


4,9  5 
5-04 
7.54 

7.50 
11,26 
15.95 

9.75 

JM$ 
14,04 
14.50 
71.0  0 
d.JS 

2.50 


FLOPPY  DISC  CONTROLLER 

1773  0 55,45 

17718-01  57.95 

KEYBOARD  CHIPS 

AV5-337S  I 3,7$ 

AV5-S600  11.75 


ZSC  SUPPORT  DEVICES 

3*11  12.45 


STATIC  RAMS 

3 1 US?  I-Sfl  1 h?4  1.1* 

? 1 LD?  (160)  3.60  1.25  1.25 

?1U»7  (750 ) 1.75  J .60  1,50 

4 1 4 D 10.76  IO.OO  9,J$ 

I 141  A 1.00  .94  .90 

3101-1  3.95  7.75  7.64 

714?  1.35  1.1$  1-00 

71)  1-1  3.95  3.50  3.25 

21124  2,95  ?.(0  7.69 

21144  11.00  10.04  $.25 

3175  1 3 1.10  9.04  5.34 

214  7 3 7,50 

3 1L01  7.60  7.35  7.09 

3106  3.9$  3-79  $.2$ 

3)07  3.9  5 $.74  3.25 

TMS-4044  9,95  9,94  5,95 

4204  A 12,95 

TMS-4Q45  11,99  10.94  9,25 

5101  1.34  7.49  7,25 

74C19  3.?S  4.05  2.85 

7449  7.25  7,19  1,99 

74  520  3 4 . $6  4.00  4,T5 

PfllOl  4.20  $.44  7.44 

09L6S  17,09  14.00 

P6t56  21.04  16.04 

4 599  L .,1  * 1,7  5 1,6  9 

9 1 0 2 8 PC  1,6  5 1,4  5 (.3  0 

character  generators 

3$u  0.75 

75  I 3 $v  upper  9.75 

761  3 5 v lower  14.9  5 

?516  19.9$ 

MCM657I  34-96 

MCM6  5 7 I A 14.9$ 

MCM6  5 74  1 3 ,25 

MCM6675  12,2$ 

waveform  generator 

>036  3.59 

MC4IJJ4  ?.g$ 

565  1.59 

DYNAMIC  RAMS 


4 L 6 D/S  | 3 $ 

1 [03 
21(34 
7J  07B 

2 3 D 7 B-4 
tMS445Q 
TMS4  06Q 
TM$4  0 70-2 
4996 

4 m/m  q 

MM52J9 

MCM9695 

USRT 

$?  3 5 0 

U ART'S 

A V $ , I 0 L $ A 
A V5 -1014  A 

rn 16076 
TMS641  E 
IM9407 
IMM03 


32-09 
1-04 
4.(10 
4,25 
3-9  5 
4.00 

4.59 

12.00 

4.09 

12,04 

4.60 
$,09 


5.25 

*2$ 

$.25 

5-9$ 

34,00 

10 -BO 


JADE  8 080 A KIT 

$100.00  ioT 

BARE  BOARD  $30,00 


IM6T24 
N6T75 
MS  T9  5 
N|T$6 
NS  T9  7 
N&T46 
>3  LS95 
>3  U-547 
MB> 

I 4 69 
□3205 
D3  20 7 A 
□3  206  A 
03  2 H 
83222 
B3  74  7 
D3  24  9 
C34  04 
R3406  A 
P42Q1  A 
MM5320 
MM5  3 69 
TMS5501 
□MB  1 30 
DM6  3 3 3 
□ MSS  $ 3 
DM8.035 
□MS  >17 
MK50249 
MK507SO 


1.3  5 

1.15 
3 .3  5 

1.15 
7. DO 
2.00 
1,75 

1.75 
4.00 
4.55 

L 4 .20 

10.90 

9.75 
10.15 

5.60 
$.75 

12.00 
5. 20 
7,50 
1,40 
74,95 
2.9  0 

2.75 

2.60 
7,50 
1,7$ 

74.90 

15.90 


E-PROM  BOARDS 


(FI  T $99  5(1 


M44  ifc  I lh*:  inn 
HfLM  >1  wrjp.1  ! If,  K ill.'. 

I PftQUt  dkt 

Kin*  Ivm  ?iw  It  $>7 Iflr 


99949 

5M7DO 


TU-i 


lo 


Convert  T.V.  set 
Video  Monitor. 

KIT  _.+H— * SB.  95 


STATIC  RAM  BOARDS 


ZSOni 

ASSEMBLED  k 

t 6 ST ED 

S1B9.9t 

450ih 

ASSEMBLED  ft 

TESTED 

$149.75 

2$Ctal 

ten 

$169.95 

4SDm 

KIT 

$125.00 

BARE 

BOA  HP 

25.00 

6000 

AOAFTEft  la  5 ldCi  SVH< -m 

KIT 

SI  2. 95 

16  K 

75 Qtn 

ASSEMBLED  ft 

TESTED 

£435  00 

460hL 

ASSEMBLED  ft 

TESTED 

$380.00 

1M  r* 

KIT 

£335  00 

32K 

J50n> 

ASSEMBLED  ft 

TESTED 

$850.00 

4$Qni 

ASSEMBLED  ft 

tested 

$775,00 

ISQrn 

KIT 

$675.00 

DYNAMIC  RAM  BOARDS 

On  b4.Md  H*rmJ>  |Mn,,  ih  fi'midKd  rtllll  artJ 

lUM  II,  EVE  I*  HMflllld  1K|UI'*d 

■SVDC  aQOWA  DC  ■ I0VDC  40944A  PC  +,>0 
18VOC  3BM*  DC 

£ X PAN  DA  0 L E 32K 


OK  ' 

I375ftif 

KIT 

S 15 1.00 

1BK 

(375  nil 

KIT 

S 259. 00 

24  K 

1375ml 

KIT 

$367.00 

31K 

1375rtil 

KIT 

$425,00 

EXPANDABLE 

64  K 

16  K 

t3JSml 

KIT 

£281.00 

3JK 

1376ml 

KIT 

$519.00 

46  K 

1176ml 

KIT 

$757.00 

WK 

1376ml 

KIT 

S9B5.00 

MOTHER  BOARD'S  - S 100  Style 
13  dot  - w/fiorit  pand  flat 

BARE  BOARD  S35.0Q 

KIT  S95.00 

22  dot  $149.95 

ASSEMBLED  & TESTED 


THE  PROM  SETTER 

WRITE  fit  READ 
EPROM 

17D2A  - 27 ftfl  - 2710 
$204  - EB34 

' ■lmnri'K  min  iam  4LT4IK  I MS*  H si -■  i r 

■ i-is'iu.0ri  Wj.n  Buunl  i-itf  E» i*i"  i*  JTflOM 

Scv^rl  LJn  ii 

- Th*  SiiL  iri  Ui.n  ..aniiri  ipil  u.  

Ikjifi  ih.iui.-qh  * 25  si -i  ■ Lu-inn  i ■ -■ 

- Fnqijnimm*  .>  *(tim|ll  by  1*1"  (Uw"|JVl*, 

- Jyte  itid  «i*  ih*  P'oqiiim  In  b*  WhUHn  iNm 

mlr.i  T1kn  PKuTHti  ir<a  >n  ihr  Fnnumiri 


1 Uir  50(»  hi 
viHH  Cnn^rolfi 


4tl'FI£7M  . QNn.mil 


KIT  S210  0Q 

ASSEMBLED  ....  $375  00 


KIM-1 

ASSEMBLED  & TESTED  S245,00 


MEMORY  PLUS 
lor  KIM-1 
8K  HAM  I21L02I 
SK  EPROM 

ASSEMBLED  & TESTED 
S^4S.OO 


JADE  Z80.„. 

-Wlp  PBDVISIUNS  lor  KIT 

0H8OAAD  L?a  jnd  POWER  ON  JUMP 

$135.00  EA*  (2MH7  f 
$149.95  EA.  — 

BARE  BOARD  $35.00 


280  "UPGRADE"  KIT 

pbftifr vnui-  JADE  ZflO  id  • flMHr HHum 

AHh  lH.i  (iTnivJi;  hll 

drily  SI 7,95  with  trade 
$49.55  purchaia. 

fa  d4(1e.  vmm  mu(t  (give  M(  vdm,  7MH;  Z8H3  dvp 

mid  K7?4  cluck  dnvvr 

Tliu  ,JUPORAOE  KIT-  lAtiudh. 

TBOAchio,  1 8K  rtinto? 

K22'V  4 ClDtSt  driyfl-  2()  pt.  Gi[MCi|d' 

36  M H.1  cryiljl 


COMPU  TIME 

$440  BUS  CCTWPATHILE  fOD 

TIME  A CALENDAR 

MicrflOfoctHflri  n«it  the  ptnwr  lh>i  / it* I time  clack 
can  oiler.  Due  4*0  time  becDR’^i  ■rtiOntly  available 
COMPOrriME  dg«  net  h »v?  id  be  inn uliied  ivery  \mt 
the  lyittm  upowuid  up.  li  paueuei  j ciYUet^qdttoiieJ 
time  but  to  fibliln  wtHnoi  acruricy  ana  hat  two  lauftli 
cair^Ldence  cnunteri  Time,  dale,  and  (Qiinten  ate  tet 
via  ttiftware. 

COMPUTATIONAL  FUNCTION 

MieropiQceHori  need  to  be  comflilimnni&d  by  hardware 
irilhnetiCJ  to  Iree  up  mem  ary  P4g«  deditatfd  id  HI  an  t 
mq  paint  rnuiiret  and  maihmatical  idhwait.  CDMPU>' 
TIME  providei  a 40  lunencn  ralculiior  may  id  tbdt 
a’giDbran,  [fmonDmeinc,  buK  arthmrtic  problems  tan 
be  iqJvphJ  withcwi  ihe  need  nl  dev-etopinj  sopiiijficiied 
ml  rware.  ^ „ Vdu,  w 


COMPU.TPM6  CTIOU  $l9t)  KrT  $245 

CWPU  mil*  C1DI  SI 49  HIT  si 89 

TIME  wit  Tier  S1B5  KIT  $205 

fifttarurTIME  PC  nhly  SS0 


JADE  VIDEO 
INTERFACE  KIT 
features  S99.95 

S-100  Bus  Compatible 

JS2  or  64  Char  a cte  rs  per  line 
6 lines 

iraphics  M28  k 40  mBlriK) 
a rail  el  & Com  positive  video 
On  board  low  power  memory 

Powerful  software  in  eluded  for 
cursor,  home,  tOL,  Scroll  Graphics/ 
Character,  etc. 

Upper  case  lower  case  & Greek 
Black-on-white  & white -on- black 


full  ASCII 

PROFESSIONAL  KEYBOARDS 

full  l?G  £ha»*:i*.  ASCII' 

Tr.-Wcd*.  L'tW  E-niolin^1 
rao$  &Tt  TTt  Campl’IAtr  Ov^pui 
ia.lavfr 

lev*1  <r.d  5nptw‘  MODEL 

in  Jr  aisJ  A'dk.  kj**'  -jg.g 

SflJlKH*iaN,  P^rp-Iy'  .t 

Feiiiive  ir  r»tpni.>e  loq.f  hsysj 

PthDNO  1NPOHMATJOM 

Wadei  7Sd  liiwmfiicq:  1?S  Vs 

Model  75AK  Itm  4^95 

70J  fnelangif  J9V4 

Vodrl  7 IQ  Pid  9 PS 

Wodrl  75eyr  Mlg  fn«c  fl.?5 


COIVfNECTORS 


OO 

OH 

COVER 


75P 

2&S 


S3. 00 

S4.D0 

$1.50 


44  Pin  - PC  8*  EYE 
44  P.n  - WW 
86  Pin  - 16800)  PC 
B6  Pin  - 1COSMAC  ELF!' 

PC 

1D0  Pin  - I Altar  r)  PC 
100  Pin  - (Imjai)  PC 
100  Pm  - (Inuai)  WW 


$1.95 

52.50 

55.00 

55.00 

54.50 
S3.75 
S4.25 


REAL  TIME  CLOCK  FDR  S10Q  BUS 

1 MHZ  Cryual  Ottilirtim 
Two  mdBpendnnE  inturfuflt! 

One  miarrupi  Lite*  l£  b-t  cCwmer  |a 
i O usec  ium 

□mar  inftjfrupi  li  m decode  nefii  i ram 
100  USEC  til  tOirc 
Both  iollwqrt  progremmeble 
BmicT  can  be  :jiieeretJ  by  136  device 
C9de  ^airi. 

Cdmpfue  dc«um»ni»i.on  mdude*  joft- 

ware  in  d up  Jay  nme  ot  toy. 

Dou  ble  ndfld  j aider  meik 

Silk  JCfWn  lU'U  I uv  f", ' 

JG-RT  ASSEMBLED  (6  TESTED  SI  79. 
JG-RT  KIT  $124,95 
6 ARE  BOAFH3  w.m  Manual  S30.0O 


TARBELL 

CASSETTE  INTERFACE 

* Plug*  directly  tnlo  youT  IM5AI  Or  ALTA  IR " 

* Fasreit  banjFer  taie  ]07  UleddaTtiJ  1o  $40  bylli/llCOAd 

* Efciu-hvty  Rtklbll- Phe«!  encoded  lieb-ctoeklnal 

* >1  Extra  Stntu  s Li  nes , A Extra  Cornual  Lmri 

* S? 'petje  manual  Included 

* Devicv  Code  Selectable  by  DJP  iwnch 

* Capable  ol  C^netating  Kan«»  Chy  lapai  alio 

* No  mutlilic  atmn  required  an  audio  caiienj:  retarder 

JADE  KIT*  $99,96  ASSEMBLED  $17$„Qfl 

'16  imi&Pi  Inmt  jAQEi  MANUAL  $4.00 


JADE  PARALLEL/SERIAL 
INTERFACE  KIT 

s.,00  SI 24.95  KIT 

2 Serial  Interfaces  with  RS232 
interlaces  or  1 Kansas  Cuy  cassette 
interlace. 

Serial  interfaces  .iro  crystal  control  led. 
SelecUible  baud  rates. 

Cassette  works  up  to  1200  baud, 

1 parallel  port. 


DATA  COMMUNICATIONS  ADAPTER 


an  in]  A.  £,,,41  I LS  .nil  r$K  la' 

nrciFUicinj1  *nd  nubtiv  : ur.'iii  iiicjwi'’  i 
< Camplf-Eily  c nmpatlbii  imi*i  you'  IMS*.!.  ALTAI  A f 
3 1 j L ' ' a,  ai9ir  S-199  mi?rocornpu1*ri,. 

Tj-Bd^n^J-ki- pr  ^HITS,  " '?’«:■  ivr, r T«(inali>jy 
4 Dn  onBtl  ta>  ,iv.  on  ie«  dut  rpi^nariij  or  TAX 
nHwarM,  qr  2ornrt  u(id  cj,»d  lin*|,  mm  Hr 
FCC  r#jtfl«ti4e.i  *hpi  qua  *ith  4 C8T  caupltr 
* All  d,glE.I  rpuOuial  an  ind  dannlgmiqe  wiifi  qr, 
ba.itf  dyrll.l  clack  and  prar'upn  1 ,11* r mtan  ilia( 
NO  ADJUSTMENTS  ARE  REOUIHEP 

* fliil  IQ]  I tinda'd  1 r.qu|jiqifi 

* Aiilwn.tad  tfiil  Ipuivedl  ind  lniu< 

* Dr-g'  n .if  .nd  mod. 

* - 10  DI  □ nij  QPS  iptftd  uipci 

* Cgm4i«ct  ifl'r  ini  c«Jtj'i,e> 

* Cnufieifrr  ungqii,  iiup  hn,  and  p+inv 

* 90  dir  whtjutv  and  K 


flAAE  9DARD j 

Afi^mfalifrl  |4B  M' 

Jtj-UCA  AIT 


$49  95 
S279.95 
SI  59.95 


INUMBER  CRUNCHER 

Thfl  CTTOfl  A a numtwngiicAlcd  niwpi«|HOr  ImwiMO 
I or  uit  ,n  that  1*  appIruEion!  ihal  require  tail  mUlili 
ii4HMmi|,eal  «iliitni«i. 

THIS  IS  NOT  A CALCULATOR  CHIP.  THERE  ARE  NO 
KEY  DELAYS 

The  CT?[H>  |-U>  j unuqut,  jrttVlfCEuie  [hkE  4 lli-Ugflefl  10 
t*  * TASK  pmctviing  iy|W«1  wtlhiO  * tyilEfn  Th.< 
uriimre  ardhrtKtki’r  v*ii>  xllpw  the  CTjQQ  34  wark  jnd  tun- 
wifh  ANY  SiflO  BUS  nucj  ppiawiior  lyilent  it  H 
comfHeiriy  oompiTibir  wrh  ZBO,  4MHZ  *1(V. 

3dBQ.  6&JCI.  6bQ7  micrafti  aeaitar  A hi>eid  mcaOd 
in|llut|Ja»  tel  jJInwt  p'bgr.mrtinnij  ip  a <efEuUrDi  like 
l.ngu^gii  The1  .ntt-uci-un  ur  >n£iulrvi  d Ml  v-r  ur  itit 
arid  branch  mytrad  ib*B,  All  drcgdulf]  of  SlOQ  but 
nr|njt|  fr or  Mflcet  ty  1 crmlro*  tongtlanil  I,  c^rlgrrtwd  rtHh 
Hrabed  utthtl  10  diminjle  ?he  BOtut^lilV  ffl  glncltr* 

PRICE:  S249.Q0 

Indudu  ■ Manual.  ASSEMBLED  & TESTED. 


Computer  Products 


5351  Wesi  144 1 n Sneei 
LAWNDALE,  CALIFORNIA  90250 
12131  679-3313 

RETAIL  STORE  HOURS  Monday  Friday  9-7 
Sal  nr  day  9-5 

Discounts  available  at  OEM  quantities  ADD  SI. 50 
under  ID  lbs.  lor  shipping  California  reyit3eni5  add 
S‘,  sales  ta*. 

NEW  CATALOG  NOW  AVAILABLE 


MAY  1978 


CIRCLE  INQUIRY  NO.  90 


INTERFACE  AGE  131 


The  Model-10  operates  at  a minimum  print 
rate  of  150  lines  per  minute,  using  the  64  ASCII 
character  set  or  a minimum  of  84  Ipm  using  a 
full  96  ASCII  character  set  and  can  produce  up 
to  four  copies  including  the  original 
The  Model-10  is  priced  at  $2695.00  and 
comes  standard  with  a pin  feed  paper  handling 
mechanism,  format  control  unit  (top  of  form), 
either  64  or  96  ASCII  character  set  and  parallel 
interface  For  more  information  contact  Futra 
Co.,  3421  Onyx  St.,  P.O.  Box  4380,  Torrance,  CA 
90510,  (213)  371-8136.  Dealer  inquiries  invited. 

CIRCLE  INQUIRY  NO.  145 


EX3000  Computer  Systems 

The  Extensys  EX30QQ  mi  era  processor- based 
computer  systems  provide  exceptionally  high 
performance  through  distributed  processing 
techniques  common  to  large  scale  computers. 
Distributed  processing  allows  for  the  distribu- 
tion of  system  activities,  computational  and  in- 
put/output operations  to  the  hardware  compo- 
nents that  are  best  equipped  to  perform  them. 


The  hardware  of  the  EX3000  Computer  Sys- 
tems consists  of  subsystems  and  p/c  board 
components  which  communicate  via  a com- 
mon bus  structure. 

Each  of  these  subsystems  contain  multiple 
microprocessors  to  implement  the  distributed 
processing  of  the  EX30G0  Systems. 

For  more  information  contact  Extensys 
Corp,,  380  Bernardo  Ave.,  Mountain  View,  CA 
94040,  (415)  969-6100. 
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Check  Feature  Protects 
Against  Counterfeiting 

NCR  Corporation  has  announced  a printing 
technique  which  prevents  the  use  of  color 
copiers  in  counterfeiting  checks  and  other 
valuable  documents  by  causing  the  word 
"COPY"  to  appear  on  the  face  of  the  copied 
document. 

"Stop-a-Copy"  Is,  in  effect,  a built-in  auto- 
matic alarm  system  on  the  face  of  each  check. 
In  the  original  check  the  word  "COPY"  blends 
with  the  colored  background  on  the  check  and 
is  not  clearly  visible  to  the  unaided  eye.  How- 
ever, when  a duplicate  is  produced  by  a color 
copier,  the  background  fades  out,  leaving  the 
word  "COPY"  clearly  visible  to  those  who 
might  otherwise  cash  the  counterfeit  check. 

The  J'Stop-a-Copy"  printing  process  can  be 
used  with  payroll  checks,  money  orders, 
voucher  checks,  gift  certificates,  dividend 
checks,  and  cashier  checks. 

For  more  information  contact  NCR  Corp., 
Systemedia  Div.,  Dayton,  OH  45479,  (513) 
449-2150. 
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SuperDEC 

The  new  SuperDEC  Throughput  Optimizer  is 
a printed  circuit  board  designed  to  replace  the 
existing  digital  electronics  in  Digital  Equip- 
ments DECwriter  II  teleprinter.  DEC  users  can 
pull  out  the  guts  of  their  DECwriters  and  screw 
in  the  brains  of  the  SuperDEC  Optimizer. 


Standard  features  include  automatic  and 
manual  top-of-form,  full  horizontal  and  vertical 
tabs  (addressable  and  absolute),  adjustable 
right  and  left  margins  and  an  RS-232C  inter- 
face. SuperDEC  carries  a full  one  year  warranty 
on  all  parts  and  workmanship. 

Price  is  $395,  All  deliveries  are  F,0,B.  the 
factory  in  Charlotte,  NC,  Delivery  is  15-30  days 
ARO.  For  more  information  contact  Intertec 
Data  Systems,  1651  Interstate  85  South, 
Charlotte,  NC  28208,  (704)  377-0300, 

CIRCLE  INQUIRY  NO,  159 

PROM  Programmer 

The  PP-2706/16  PROM  programmer  plugs 
directly  into  any  2708  or  TMS  2716  memory 
socket.  Simply  drop  a PROM  into  the  zero  in- 
sertion force  socket  and  a short  software 
routines  sends  the  data  over  the  eight  lower 
address  lines  using  a unique  interfacing  tech- 
nique. No  additional  power  supplies  are  re- 
quired and  all  timing  and  control  sequences 
are  handled  by  the  programmer.  In  addition, 
multiple  programmers  may  be  connected  in 
parallel  for  gang  programming. 

Each  programmer  comes  complete  with  a 
DC  to  DC  switching  regulator,  ten  turn  cermet 
trimmers  for  precise  program  voltage  and 
pulse  width  alignment,  and  a zero  insertion 
force  socket.  The  unit  is  packaged  in  a hand- 
some black  anodized  aluminum  case  for  table 
top  operation.  A 5-foot  ribbon  cable  terminated 
with  a 24-pin  plug  connects  the  unit  to  the  read 
only  PROM  socket.  (The  programmer  may  also 
be  interfaced  to  an  6-bit  parallel  port.) 

The  Model  PP-2708/16  programs  2708s  and 
TMS  2716s;  the  Model  PP-2716  programs  the 
unique  Intel  2716  EPROM.  Both  sell  for  $295. 
For  more  Information  contact  Oliver  Advanced 
Engineering  Dlv+,  676  W,  Wilson  Ave.,  Glen- 
dale, CA  91203,  (213)  240-0080. 
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Smart  EPROM  Gang  Programmer 

The  SMI -800  is  a microprocessor-based 
EPROM  programmer  featuring  extensive  user 
functions.  The  SMI-800  programs  up  to  eight 
EPROMs  simultaneously  by  switch  selection 
of  the  desired  device  type:  2704s,  2708s,  Intel’s 
2758s,  TVs  2716  and  Intel's  2716s.  The  powerful 
editor  allows  the  user  to  display  and  change 
the  contents  of  a program,  plus  the  user  can 
move  memory  around  and  insert  new  data. 


The  SMI-800  is  designed  to  operate  as  a 
stand  alone  system,  wfth  a terminal,  or  as  a 
computer  peripheral.  The  SM 1-800  has  an  RS 
232 C and  20mA  current  loop  interface  built  in. 

The  SM 1-800  price  is  $3850.  The  paper  tape 
reader  option  is  $575.  Delivery  is  immediate. 
For  information  contact  Shepardson  Microsys- 
tems, Inc,,  20823  Stevens  Creek  Bivd.,  Bldg. 
C4-H,  Cupertino,  CA  95014. 
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Axiom  Micrographics  Printer 

The  EX-820,  from  simple  user  commands, 
can  mix  high  resolution  graphics  and  full  ASCII 
alphanumerics.  The  printer,  driven  by  an  Intel 
8048,  is  available  from  Axiom  at  a single  quan- 
tity price  of  $795. 


Linder  software  control,  users  have 
unlimited  flexibility  in  mixing  alphanumeric 
ASCII  fields  and  graphic  fields  on  any  line.  The 
user  can  define  the  size  of  each  graphic  field, 
and  can  choose  from  four  pre-programmed  hori- 
zontal dot  resolutions  up  to  128  dots  per  inch. 

The  EX-820  is  a complete,  stand-alone  prlnl- 
er/pl otter  including  case,  power  supply,  para- 
llel ASCII  and  RS232Cf20mA  serial  interface, 
character  generator,  low  paper  detector,  bell, 
built-in  self  tester  and  paper  roll  holder. 

Delivery  is  30  days  ARC.  For  more  informa- 
tion contact  Simon  Harrison,  Vice  President  of 
Marketing,  Axiom  Corp,,  5932  San  Fernando 
Rd„  Glendale,  CA  91202,  (213)  246-9244. 
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Axiom  Intelligent  Line  Printer 

A new  intelligent  electrosensitive  line 
printer,  model  EX-801  MicroPrinter,  with  a host 
of  features  not  available  on  other  printers,  and 
a sleek  molded  case  style  by  iNOVA  design 
group,  is  now  in  production  at  Axiom. 


This  ull ra-co m pac t de sk-top  pri n t e r op erate s 
at  up  to  160  characters  per  second  and  offers 
users  the  choice  of  three  character  sizes  to 
provide  80, 40  or  20  columns  on  the  5-inch  wide 
electrosensitive  paper.  It  is  ideally  suited  for 
any  application  needing  fast,  low-cost  hardcopy. 

The  Axiom  EX-801  MicroPrinter  is  a com- 
plete, stand-alone  printer  including  case, 
power  supply,  parallel  ASCII  and  RS232C/2GmA 
interface,  character  generator,  low  paper  detec- 
tor, bell,  built-in  self  tester  and  paper  roll  holder. 

The  EX-801  is  priced  at  $655  in  unit  quantities. 
£450  at  100  unit  OEM.  Delivery  is  21  days  ARO. 
For  more  information  contact  Simon  Harrison, 
Vice  Pres,  of  Mktg.,  Axiom  Corp.,  5932  San  Fer- 
nando Rd.,  Glendale,  CA  91202,  (213)  245-9244. 
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HOME  COMPUTERS: 

210  QUESTIONS 
AND  ANSWERS 
Volume  1:  Hardware 

By  Rich  Dtdday,  dilithium  Press 

Review  by  Roger  H,  Edelson 
Hardware  Editor  


I think  I should  start  this  review 
off  with  an  apology  — I am  really  not 
partial  to  Rich  Didday’s  writing.  Of 
the  three  books  written  by  him  that  1 
have  reviewed,  I really  haven’t  like 
any;  maybe  I’m  a scholastic  snob  — 
or  something.  Be  that  as  it  may,  I’ll 
try  to  give  a reasonably  objective 
review  of  this  book. 

This  book  is  written  in  the  form  of 
a dialog  between  one  person  with  a 
substantial  background  in  comput- 
ing and  another  interested  beginner. 
This  procedure  has  worked  very  well 
before.  However,  Didday's  attempt 
to  make  it  a question  and  answer 
session  results  in  an  artificial 
breakup  of  the  dialog.  In  many 
cases,  the  questions  should  not 
even  have  been  given  a number,  and 
in  others,  the  answers  are  worthy  of 
more  than  one  number.  It  evens  out 
in  the  end,  but  the  dialog  becomes 
stilted  and  artificial  through  the  use 
of  numbers. 

The  book  is  divided  into  days  (pre- 
sumably that’s  all  the  GTs  that  A can 
take  at  one  time)  rather  than  chap- 
ters, In  Day  One,  the  book  presents  a 
wide-ranging  overview  of  the  micro- 
computer scene.  Topics  ranging 
from  buzz  words,  organization  of 
computer  systems,  through  high- 
assembly  and  higher-level  languages 
are  covered. 

In  Day  Two:  Numbers,  Logic,  and 
Building  Blocks.  Boolean  algebra  is 
covered;  however,  De  Morgan’s 
theorem  is  introduced  two  pages 
too  late  to  save  us  from  a very  wordy 
attempt  to  describe  the  equivalence 
of  A + B and  A*B„  If  the  author  really 
felt  De  Morgan’s  theorem  should 
wait,  why  not  at  least  use  a truth 
table?  By  Day  Three  we  are  getting 
into  hardware  with  some  block  and 
circuit  diagrams.  A good  discussion 
of  tri-state  busses  is  included  along 
with  a cursory  introduction  of  inter- 
rupts. I think  the  section  on  state- 
transistion  diagrams  could  have 
been  left  out,  and  the  small  effort  to 
compare  wire-wrap,  and  printed  cir- 
cuit boards  should  have  gone  in  the 
next  day. 

MAY  1978 


Day  Four  gives  you  some  idea  of 
what  it’s  tike  to  assemble  your  own 
microcomputer  system.  The  discus- 
sion  of  the  8080-based  machine  did 
not  really  provide  much  substance, 
but  the  portion  dealing  with  the 
Sphere  machine  might  tend  to 
frighten  off  ail  but  the  most  stout- 
hearted. As  one  of  the  unfortunate 
few  who  own  a Sphere  system,  I feit 
Didday  was  a little  too  easy  on  them 
— for  one,  he  didn’t  mention  the 
keyboard  problem,  or  the  horrible 
card  interconnect  system.  Luckily, 
most  kits  do  not  provide  all  those 
headaches, 

t think  it  would  have  been  a little 
better  if  the  book  had  indicated  that 
the  build-it-yourself  approach  does 
provide  a little  more  familiarity  with 
the  system,  and  it  makes  repairs, 
much  easier.  This  portion  of  the* 
book  also  attempts  to  cover  some  df 
the  equipment  available  to  the  home- 
computerlst  — like  any  attempt  to 
list  items  In  a rapidly  changing  mar- 
ketplace the  list  is  only  valid  the  day 
it  was  written,  but  it  does  provide  an 
inkling  of  what’s  out  there  and  the 
price  ranges. 

Day  Five  begins  the  discussion  of 
specific  microprocessors,  namely 
the  8080  and  the  6800.  The  functional 
organization  is  compared  and  some 
of  the  instructions  are  investigated. 
Appendices  cover  the  6800  and  8080 
instruction  set,  and  the  ASCII  char- 
acter set. 

All  in  all,  the  book  does  cover  a lot 
of  ground,  and  the  conversational 
approach  does  allow  it  to  do  so  with- 
out the  hindrance  of  formal  struc- 
ture. However,  a little  more  editing 
could  have  been  used.O 


BEGINNING  BASIC 

By  Paul  M.  Chirlian 
dilithium  Press 

Review  by  Roger  H,  Edelson 
Hardware  Editor 

The  introduction  to  this  book 
states  it  is  designed  as  an  introduc- 
tory text  on  the  BASIC  programming 
language  at  the  high  school  level  or 
higher.  It  is  intended  for  students 
who  have  essentially  no  experience 
with  either  computer  programming 
or  computers,  it  is  written  as  a stan- 
dard textbook  and  therefore  differs 
greatly  from  the  conversational 
interactive  approach  used  by  other 
beginning  BASIC  books.  Also  this 


text  does  not  absolutely  require  ac- 
cess to  a computer,  (but  there  are 
exercises  to  be  done  on  a computer), 
and  does  not  encourage  the  Aband- 
on” try-it-and-see-what-happens 
method  that  is  the  hallmark  of  the 
“My  Computer  Likes  Me  , . style. 
While  the  subject  is  covered  in  rea- 
sonable detail,  and  adequate  exer- 
cises are  provided,  the  student  is 
left  with  a more  formal  stand-offish 
impression  of  BASIC  programming. 

Arithmetic  operations  are  pre- 
sented first,  followed  by  input  and 
output  statements,  and  in  Chapter  4 
the  control  statements.  Throughout 
the  text,  the  reader  is  cautioned  to 
be  aware  of  the  variations  that  occur 
between  different  versions  of  BASIC. 
The  author,  however,  does  not  iden- 
tify the  parentage  of  the  BASIC  he  is 
using.  Also,  it  would  be  nice  if  he 
had  identified  the  acronym  BASIC 
(Beginners  All-purpose  Symbolic  In- 
struction Code),  and  told  us  a modi- 
cum of  its  history. 

After  we  have  become  familiar 
with  the  fundamental  BASIC  opera- 
tions the  book  introduces  the  con- 
cept of  loops.  Nested  loops  are  dis- 
cussed and  some  rules  formulated 
for  their  use.  The  author  again  cau- 
tions the  student  to  be  aware  of  the 
degree  of  nesting  allowed  by  the 
particular  BASIC  being  used.  This 
warning  does  not  appear  very  promi- 
nently, and  it  would  also  be  nice  if 
the  problems  limiting  unrestricted 
nesting  are  mentioned.  After  a 
grounding  in  loops,  the  book  covers 
arrays  and  subprograms. 

Chapter  8 covers  the  manipulation 
of  alphanumeric  characters  using 
string  variables.  Unfortunately,  the 
chapter  is  much  too  brief,  and  the 
useful  (but  difficult)  concepts  of 
pulling  a string  apart  (i.e.T  Left  $,  Mid 
$,  etc.)  are  left  too  brief  and  incom- 
plete, The  final  two  chapters  on  Vec- 
tor/Matrlx  operations  and  Data  Files 
are  well  written  and  provide  good 
coverage  of  the  subject  material. 

The  book  is  written  in  a readable 
style  and  the  exercises  provide  ade- 
quate examples  to  test  your  knowl- 
edge. I have  to  disagree  with  the 
blurb  on  the  rear  cover  of  the  book 
that  nothing  is  left  out;  as  mentioned 
previously,  I find  some  inexplicable 
gaps.  Also,  while  the  book  will  surely 
teach  you  how  to  program  in  BASIC, 
contrary  to  the  rear  cover  blurb,  it  will 
not  really  make  “a  good  BASIC  pro- 
grammer of  any  reader.”  □ 


INTERFACE  AGE  133 


OPENING  SOON: 

COMPUTER  COMPONENTS 
OF  ORANGE  COUNTY 

(FORMERLY  COMPUTER  PLAYGROUND) 

• PRODUCTS  TO  BE  CARRIED:  IMSAI,  VECTOR  GRAPHICS,  APPLE, 

TDL,  POLYMORPHIC,  PROCESSOR  TECHNOLOGY,  CROMENCO, 
PERSCI,  CENTRONICS,  TARBELL,  VISTA,  SHUGART,  NORTH  STAR, 
HURISTICS,  COMPUTER  WORLD,  KOYO  MONITORS,  KIM,  MICRO- 
DESIGN AND  AAANY  MANY  MORE  

• OUR  NEW  LOCATION  IS  NEXT  DOOR  FROM  WHERE  WE 
PRESENTLY  ARE. 

• WE  WILL  BE  THE  LARGEST  (OVER  5000  SQUARE  FEET)  AND 
MOST  COMPLETE  COMPUTER  STORE  IN  SOUTHERN  CALIFORNIA. 

• BROWSE  THROUGH  THE  LARGEST  MICROCOMPUTER  DOOK 
AND  MAGAZINE  COLLECTION  ON  THE  WEST  COAST. 

• WE  ALSO  TEACH  CLASSES  IN  BASIC  AND  ASSEMBLY  LANGUAGE 
AS  WELL  AS  PROVIDE  SERVICE  AND  REPAIR. 

• WATCH  FOR  OUR  GRAND  OPENING  BONANZA  SALE.  COME 

AND  VISIT  OUR  STORE  AND  SAVE  $S$$S$$$S 

Computer  Components 
of  Orange  County 
6791  Westminster  Ave. 
Westminster,  Colif.  92708 
(714)  898-8000 

Other  Computer  Component 
Stores  Locoted  at: 

• 5848  Sepulveda  Blvd. 

Von  Nuys,  CA  91 41 1 
(210)786-7411 

• 4705  Artesia  Blvd. 
Lawndale,  CA  90260 
(213)370-4842 
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1/77  V2/  2:  LLL  8080  Basic  Interpreter— Part  II 94 

Distefano,  Gerald 

10/76  VI/11:  CSC- Experi  men  tor  300/600  58 

Dobbs,  Donald 

7/76  VI/  8:  The  Zilog  Z-80 24 


Doliner,  trwin 

11/77  V2/12:  CONVBASE:  Getting  Down  to  Bases  ...  158 
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Look  To  The  Horizon* 
The  North  Star 


HORIZON  Computer. 


HORIZON  ™ 

To  begin  programming  in  extended  BASIC*  merely  add 
a CRT  or  hard-copy  terminal  HORIZON-1  includes  a 
Z80A  processor,  16K  RAM,  minifloppy  tm  disk  and  12- 
slot  S-100  motherboard  with  serial  terminal  interface— all 
standard  equipment. 

And,  Look  To  Computer  Enterprises 
For  The  Lowest  Prices  & Fastest 
Delivery  On  North  Star  Horizon 
Computer  System: 

Credit  Cash 

Card  Discount 

Price  Price 

Horizon  1 System  (one  drive)  kit  ,* , Si 497  $1439 


Horizon  1 System  (one  drive) 

assembled S1777  $1709 

Horizon  2 System  (two  drives)  kit  ..$1871  $1799 

Horizon  2 System  (two  drives) 
assembled  . * $2199  $2114 


ALSO:  Run  TDL  Software  On  Your 
Horizon... 

TDL  Package  A with  Super  Basic  . . $ 228  $ 219 

For  Your  Serial  Terminal: 

Lear  Siegier  ADM-3A  (kit)  $ 728  $700 

Lear  Siegier  ADM-3A  (assembled)  . $ 858  $ 825 

Call  Or  Write  Today 
For  Computer  Enterprises' 

FREE  Spring  Computerlogue! 


IMSAI PCS-80/30  kit  

$1055 

IMSA1 PCS-80/15  kit  

..$  748 

$ 719 

IMSAI  VIO-Ckil  

$ 286 

TDL  ZPU  Board  (assembled)  . . . 

$ 176 

TDL  XITAN  ALPHA  l.S  kit  . . . 

$ 781 

Seals  8k  250ns  RAM  (assembled) 
Dynabyte  16k  250ns  Sialic  RAM 

. . $ 203 

$ 195 

(assembled)  

$ 555 

Cromemco  Z2B  kit  

$1345 

Cromemco  Bytesaver  less  Proms  kit  $ 136 

$ 131 

Shipping  charges:  $10  per  CPU  on  larger  units:  SI  .50  per  kit.  $2  00  min, 
per  order. 

Delivery  is  stock  to  30  days  on  most  items.  Shipment  is  immediate  for 
payment  by  cashier's  check,  money  order  or  charge  card.  Allow  3 weeks 
for  personal  checks  to  clear.  N.Y.  State  residents  add  approp.  salts  tax. 
Availability,  prices  and  specs  may  change  without  notice. 


computer 

emeiprver™ 


Operating  Hours: 
M-W10-5  E.5.T 
TH-F109E.S.T 
Closed  Sat  & Sun, 


P.  O,  Box  71  Fayetteville,  N,Y.  13066 

Phone  (315)  637-6208  Today! 


Dollhoff,  Terry 

12/76 

V2/  1: 

The  TECHNICO  Soper  Starter  Kit 

. 56 

Donham,  William  M.D. 

8/76 

VI/  9: 

Biorhythms  in  Practice 

. 48 

Douglas,  Lome 

2/76 

VI/  3: 

Bug  Chaser  

. 24 

Doyle,  Thomas 

2/77 

V2/  3; 

8080  Octal  Monitor  Program  

. 12 

Duncan, 

T.  M. 

7/77 

V2/  8: 

Some  Guidelines  for  Users  of  RS-232 

or  the  U ART  

. 46 

10/77 

V2/11: 

Portable  Automated  Mesonet  ....... 

. 38 

Eby,  Charles  H. 

6/76 

VI/  7;  Cassette  Tape  Format  Standard 

. 43 

Eckard, 

R. 

12/76 

V2/  1; 

LLL  8080  Basic  Interpreter  — Part  l ... 

.110 

Edelman,  Richard  S. 

5/76 

VI/  6: 

MITS  BASIC  Text  Editor 

. 49 

8/76 

VI/  9:  Black  Jack  Game . 

. 75 

Edelson 

, Roger 

11/76 

VI/12 

Super  Chip  FD1771  

. 18 

12/76 

V2  / 1 

Super  Chip  FD1771  — Part  II 

. 12 

12/76 

V2  / 1 

Card  of  the  Month:  Cromemco  ZPU™ 

Card  . . . 

2/77 

V2/  3: 

Card  of  the  Month:  The  TDL  ZPU™  . . , . 

. 55 

3/77 

V2/  4;  Card  of  the  Month:  The  Cromemco 

T.V.  Oazzler™  

.104 

3/77 

V2/  4 

Hardware  Report:  A Potpourri  of  1C  Chips 

for  the  Home  Computerist 

.110 

4/77 

V2/  5 

Card  of  the  Month:  The  O P-80-A 

. 58 

5/77 

V2/  6 

Hardware  Report 

. 84 

5/77 

V2/  6 

Card  of  the  Month:  Poly  I/O  Ideaboard  . 

. 95 

7/77 

V2/  8 

Hardware  Report:  Serial/Parallel  Interfacing 

With  Digital  TR  1863  

. 50 

7/77 

V2/  8: 

Card  of  the  Month:  Add  Analog  Capability 

to  Your  Computer  with  the  Cromemco 

D+7AI/0 

B/77 

V2/  9: 

Card  of  the  Month:  The  E.P.A, 

Micro-68  . , . 

9/77 

V2/10: 

Card  of  the  Month:  Canada  Systems  Inc. 

PC3200  

.100 

11/77 

V2/12: 

Telephone-Associated  Integrated 

Circuits  

. 76 

12/77 

V2/13: 

Card  of  the  Month:  10-5-9  Quad  Chromatic 

Pitch  Generator 

. 87 

Ellers,  Marlin 

2/77 

V2/  3: 

Legion:  An  Experiment  in  Artificial 

Intelligence  

. 21 

Ely,  Carole 

12/77 

V2/13: 

The  Homemaker’s  Computer  — Fact 

Not  Fantasy 

. 76 

Faber,  Steven 

6/77 

V2/  7: 

Star  Lanes  

.131 

Finke,  Brian  W. 

10/77 

V2/11: 

Program  To  Calculate  Winds  Aloft  Using  A 

Hewlett-Packard  25  Hand  Calculator  . . 

. 55 

Fisher,  E.FL 

3/77 

V2/  4: 

Octal  Debugging  Program  (ODT-80) 

LLL  BASIC -Part  IV 

.121 

Folkard-Stengel,  Linda 

4/77 

V2 / 5: 

Partners,  Puppets,  Patrons  or  Pitfalls. . 

. 16 

4/77 

V2 / 5: 

AROK 

, 38 

6/77 

V2 / 7; 

Bionics  — The  Science  You  Wear 

. 15 

8/77 

V2 / 9: 

The  Shadow  of  What? 

. 30 

10/77 

V2/11: 

Computers  That  Talk  About  the  Weather 

(And  Do  Something  About  It) 

..28 
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FolkardSlengel,  Linda  (Continued) 

11/77  V2/12:  Computerized  Dactyloscopy  Speeds  Up 


Fingerprint  Search 32 

12/77  V2/13:  Home,  Mother  and  the  Microcomputer , . 30 

Fox,  William  A. 

7/77  V2/  8:  Microcomputerized  Combination  Lock  40 

Frank,  Roger  B. 

7/76  V2/  8:  Is  There  A Home  For  Scamp  44 

Freedy,  Amos 

6/77  V2/  7:  A Microcomputer-Aided  Prosthesis 

Control  System  ..***.*,..  + ..  + 4 * , 16 

Gaines,  Dan 

9/77  V2/10:  An  Advanced  Disc-Based  System  106 


Gallant,  Tom 

8/76  VI/  9:  TTY  Single-Character  Reader  Control, . , 20 


Garland,  Harry 

3/77  V2/  4:  The  Computer  Even  A Baby  Can  Use  .40 

Garrett,  Roger 

3/77  V2/  4:  The  Cube  . * + 102 

4/77  V2/  5:  The  Remotoid/Android  Project  . 41 

8/77  V2/  9:  Star  Ship  Simulation  — Part  I , . . 94 

9/77  V2/10:  Star-Ship  Simulation  — Part  II 86 

10/77  V2/11:  Star-Ship  Simulation  — Part  III 94 

Gauger,  Jon 

12/77  V2/13:  A Visit  from  Saint  Basic  23 

Goble,  W*M. 

6/77  V2/  7;  Introducing  the  S-1GQ  Standard  Small 

Computer  Bus  Structure  66 

Goldberger,  Alex  Signetics  Corp. 

11/77  V2/12;  Interface  Design  with  Signetics  2650  , „ . 84 


SYSTEM  SELECTION  ADVICE*  WE  WILL  HELP 
YOU  TO  CHOOSE  FROM  THE  BEST  OF  EACH 

manufacturer  to  complete  the  system 

BEST  SUITED  TO  YOUR  NEEDS.  COME  SEE 
AND  try: 


PROCESSOR  TECH* 
SOL  20  SYSTEM 
TDL  ZPU  ZISK 
CRQMEMCQ 
POLYMORPHIC 
VECTOR  GRAPHICS 
I MSA! 

SWTP 

INTEL 

B-VTE 


I COM  DISCS 
NORTH  star 
tar bell 

SEALS 

DYNA0YTE 

LEAR  ADM  3 A 

COMPUCOlOR 

SOROC 

SANYO 

HITACHI 


ALPHA  MICRO  J6  e 
OK  I DATA 
DECWRITER 
multiterm 
S R POLYPHONIC 
COMPUTALKER 
S S MUSIC 

1C  s sockets 

TOOLS.  SUPPLIES 
BOOKS  MAGAZINES 


LAWNDALE 

BYTE  SHOP 

the  affordable  computer  store 

16508  HAWTHORNE  BLVD. 

LAWNDALE,  CA  90260 
(213)  371-2421 

HRS:  TUE-FRt.  12-8,  SAT  10-6 

BANKAMERICARD*  MA5TERCHARGE*  AMERICAN  EXPRESS 


Govind,  P*K. 

10/77  V2/11:  Portable  Automated  Mesonet 38 

Graupe,  Daniel 

6/77  V2/  7:  Microprocessor  Control  Prosthesis  Via 

EMG  Signal  24 

Gray,  Martin  D. 

3/77  V2/  4:  Z-80  MITS  12K  Extended  BASIC 

Patches  138 

Grenander,  Sven  NASA-J*P.L*,  Pasadena,  CA 

8/77  V2/  9:  Viking  Uplink/Downllnk . 56 

Guthrie,  David  R. 

7/76  VI/  8:  M6800  HEX  Dump  to  Print  Program  45 

Halt,  Roger 

12/75  VI/  1:  Altair  Alteration 7 

Harrison,  Simon  Axiom  Corp,,  Pasadena,  CA 

12/76  V2/  1:  The  Hardcopy  Revolution . 68 

Harp,  Lore 

12/77  V2/13:  The  Homemaker's  Computer  — Fact 

Not  Fantasy * 76 

Hashizume,  Burt 

10/76  Vi/11:  8080  Intel  HEX  Format  Paper  Tape 

Loader  Program ........ . , . . . 81 

HiHel,  Theodore 

8/77  V2/  9:  Teletype  BRPE  Punch  Interface  ,142 

Hogan,  Lester  C.  Dr*  Fairchild  Camera  & Instrument  Corp. 

3/77  V2/  4:  Reflections  on  the  Past  and  Thoughts 

About  the  Future  of  Semiconductor 
Technology  . 24 

Holl,  Oliver 

6/77  V2/  7:  Microprogrammed  Computers 56 

Hordos,  Barney  National  Semiconductor  Corporation 

10/76  VI/11:  Nation's  New  Portable  Terminal 12 


CIRCLE  INQUIRY  NO.  74 


TM 


'ho 
Software 
Collection! 

Business  Programs  For 

AM-100 

MICROPfiLIS 

Poly-8813 

Send  $3.95  for  1 
fully  illustrated  catalog  w/| 
instructions,  flow  charts, 
print  outs  - A/R,  A/P,  G/L, 
Payroll,  Inventory,  etc, 
(programs  are$25-$250) 

BYTE  SHOP 

the  □Korda tile  computer  slore 

4 west  mission 
santa  barbara,  ca 
93101 

(805)  966-2638 
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. . the  most  unique 
Home  Entertainment  Store  in  the  Greater 
Bay  Area  is  pleased  to  announce  the  arrival  of 

the  BALLY  Home  Computer  Arcade 
which  is  light  years  ahead  of  everyone  else  . . . 


1 - The  Baity  Computer/ Arcade  System  is  so  incredible  that 

ALL  others  can  not  compete. 

2 — The  Bally's  computing  system  capability  resembles  that  of 

a low  cost  business  computer  costing  $10,000, 

3 - The  computer , game,  arcade f teaching  machine,  with  V ideo- 

cade™ cassettes,  are  the  same  size  as  an  audio  cassette,  yet 
incorporate  more  logic  than  any  other  TV  type  game  on 
the  market. 

4 — Bally  is  the  only  FOUR  PLAYER  game  with  full  computer 

compatibility  and  a built-in  5-function,  10-memory  print- 
ing calculator. 

5—  Bally  is  the  only  system  which  is  TOTALLY  expandable 
and  programable.  Late  this  year,  Bally  will  introduce  a ful- 
ly compatible  Alpha  Keyboard  which  will  interface  with 
the  basic  unit.  This  typewriter  keyboard  will  also  have  a 
basic  and  advanced  computer  language  cassette  to  program 
the  system  to  fit  your  needs  at  home  or  business, 

6 - The  Bally  will  also  have  an  input/output  printer  to  give 
you  a paper  copy  of  what  you  view  on  your  screen. 

The  7fh  through  100th  points  in  its  favor  we  will  tell  you 
about  in  person.  We  feel  Bally  is  the  most  astonishing  sys- 
tem on  today's  — and  tomorrow's  — marketplace.  By  the 
way,  point  7 is  that  Bally  has  better  resolution  than  any  of 
the  others . . , and  256  color  variations  are  available . * > and 
Bally  plays  baseball  the  real  way  . . . and  Bally  can  auto- 
matically increase  your  level  of  math. 


P/HMNSENTERS,  INC. 

633  BATTERY  STREET  AT  ONE  JACKSON  PLACE 
SAN  FRANCISCO,  CALIFORNIA  94111 

[4151  989-2889 

Hours:  Monday  - Friday  9 am  to  G pm  - Saturday  Moon  to  5 pm 


Housey,  Larry 

10/76  VI/11:  The  Microprocessor  . ...  * , . 44 

Huffman,  Jim 

12/76  V2/  1:  Relative  Address  Back-Stepper 80 

5/77  V2/  6:  Checkbook  Balancer  Program  — 

JHCBBP 126 

6/77  V2 / 7:  Day  of  the  Week  .128 

9/77  V2/10:  Depreciation  Schedule  Analysis 

Program  — JHDSAP  .................  143 

Hughes,  Joe 

1/76  VI/  2:  ASCII  to  Octal  Machine  Language 

Loader  23 

Jessopt  Paul  M. 

12/77  V2/13:  The  Byte  Spy 95 


Jobs,  Steven 

10/76  VI/11:  Interfacing  the  Apple  Computer 65 

Johnson, Jack 

9/77  V2/10:  A Faster  TTY  Paper  Tape  6800  Load  & 


Dump  Program  158 

Jones,  Robert  S. 

7/76  VI/  8:  Comparing  Apples  and  Oranges 91 

8/76  VI/  9:  Personal  Computing  76  Or  Bust , 36 

10/76  VI/11:  A Grandfather  Is  Born 51 

5/77  V2/  6:  The  Floppy  ROM™  Experiment 28 

11/77  V2/12:  Software  Editorial 151 

Jordan,  William  H.  Servo  Products  Co.,  Alladena,  CA 

10/76  VI/11:  8080  Binary  Files  with  Optional  Auto- 

Start  4 . * , 87 

Kapitan,  Brian 

8/77  V2/  9:  The  COSMAC  Microprocessor  ........  130 

Kay,  Gary  Southwest  Technical  Products  Corporation 

11/76  VI/12:  SWTPC  6800  Robit-1 94 

11/76  VI/12:  SWTPC  6800  MEMCON-1  97 

11/76  VI/12:  SWTPC  6800  MEMDMP-1 100 

Keith,  Ed 

10/76  VI/11;  Software  Power  for  Your  6800  ........ , 92 

11/76  VI/12:  Expanded  Blackjack  in  BASIC 118 

7/77  V2/  8:  MEMTE3T  — A Better  680(3  Memory 

Test 157 

10/77  V2/11:  Assembly  Language  Structured 

Programming  ......  * .......  * ,156 

Kendrick,  James  O.  Jr. 

12/77  V2/13:  Multivibrators 112 

Kennedy,  W.  Fred 

12/77  V2/13:  Up  Your  Terminal  104 

Kim,  Sou  Nam 

12/77  V2/13:  SC/MP  Word  Game  - Word  G 136 

King,  Chris 

1/76  VI/  2:  Toward  the  Understanding  of  Large 

Scale  Systems 18 

Klestadt,  Ralph 

1/76  VI/  2:  Toward  the  Understanding  of  Large 

Scale  Systems 18 

2/76  VI/  3:  Toward  the  Understanding  of  Large 

Scale  Systems  — Part  II 38 

5/76  VI/  6:  Large  Scale  Systems  36 

6/76  VI/  7:  Large  Scale  Systems  48 

8/76  VI/  9:  Large  Scale  Systems  Vocabulary  72 

Knight,  Martin 

9/77  V2/10;  Bubble  Sort  ....... 156 

Kolbly,  Kenneth 

12/77  V2/13:  Injun  Poker 159 

Lendry,  Jeff 

12/75  VI/  1:  1 + 1 = 10? 11 

Leininger,  Steven  W.  Tandy  Advanced  Products 

9/77  V2/10:  The  Radio  Shack  TRS-8G  Microcomputer 

System 58 
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Lewis,  Andrea 

8/76  VI/  9:  A New  Pony  - The  Altair  8800B 28 

Lichtenwainer,  B.D. 

2/77  V2/  8:  Computer  Coupling  to  Teletype  Loops . . 64 

Lockwood,  Mai  R. 

9/76  VI/10:  Micro  Business 24 

Long,  Jeb  and  Elizabeth 

9/77  V2/10:  Microcomputers:  The  Intelligent 

Terminals  ...  + .*.  64 

12/77  V2/13:  Piranha 164 

Loofbourrow,  Nathan 

4/77  V2 / 5:  LED  Flasher  (For  Dasher  — Or  Any 

Other ♦ . . . 31 

Loofbourrow,  Tod 

4/77  V2 / 5:  “Mike”  — A Computer  Controlled 

Robot 18 

Lyman,  John 

6/77  V2/  7:  A Microcomputer-Aided  Prosthesis 

Control  System 16 

Mabon,  Stuart 

4/77  V2/  5:  The  New  Floppies:  Too  Little  Storage 

Capacity? 52 

Mahin,  Graham  Lee 

4/76  VI/  5:  The  “Quick  Brown  Fox”  — Random  Short 

Story  Generation 16 

Mallon,  Marvin 

3/77  V2/  4:  Graphics  — The  Easy  Way 132 

Maly,  Richard  E. 

5/77  V2/  6:  User  TTY  Handler  for  the  Z-80 

Development  System Ill 

9/77  V2/10:  Z-80  Development  System  Disc  I/O 

Keyboard  Handler 167 


COMPLETE  BUSINESS  SYSTEMS 

Call  DISC/3,  your  proven  turnkey  software 
specialists  for  over  3 years,  for  complete  sys- 
tem information.  DISC/3  also  supplies  state-of- 
the-art  CENTRONICS  business  printers. 

SOROC  IQ120  $899.95 

(Assembled) 

Easy  to  assemble  terminal  kit  with  NEW  DCA 
(direct  cursor  addressing)  24  lines  x 80  char- 
acters; 64  ASCII  upper  characters,  plus  punc- 
tuation and  control;  5x7  dot  matrix;  EIA  stan- 
dard RS232C  and  20mA  current-loop  (switch- 
selectable). 

$749.95*  with  DCA 

Look  to  DISC/3.  . .authorized  distributors  for 
IMSAI,  Lear-Siegler,  Centronics  Data  Com- 
puter, Digital  Equipment  Corp.,  Data  General 
Corp.,  TDL,  and  iCOM. 


Disc/3 


DISC/3  1840  Lincoln  Boulevard 

Santa  Monica,  California  90404 
Store  Hours  — Monday-Friday  8:30-5:30. 

‘Prices  subject  to  change. 


CIRCLE  INQUIRY  NO.  89 


BVTE  SHOPS 


ol  South  F hnida 


Our  experience  has  proven  the 
SOL-20  to  be  among  the  very 
best  computers.  So  we  confident- 
ly offer  this  fine  system,  either 
kit  or  assembled,  along  with 
compatible  peripherals  and  oper- 
ating software. 

PERIPHERALS 

• North  Star  MICRO-DISK 

• Centronics  700  Series  Printers 

• Micromation  Disk  System 

SOFTWARE 

• Powerful  Word  Processor  for 
SOL  on  North  Star  Disk. 

• Inventory  Control 

• New  business  packages  coming 


Proccdfy'Tka&cre  SOL“20 


Continuing  service  and  assistance,  and  a complete  line  of  books  and  magazines  are  offered  at  both 
locations,  to  assure  you  that  your  system,  purchased  from  one  of  the  BYTE  SHOPS  of  South  Florida, 
will  keep  giving  you  excellent  performance. 


2 Locations  open  10-6  Monday  through  Friday,  Saturday  10-2 

BYTE  SHOP  OF  MIAMI  BYTE  SHOP  OF  FORT  LAUDERDALE 

7825  Bird  Road,  Miami,  FL  33155  1044  E.  Oakland  Park  Blvd.,  Ft.  Lauderdale,  FL  33334 

DIAL  (305)  264-BYTE  DIAL  <305>  561  BYTE 
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6800  OWNERS! 

Let's  Talk  About  the  Basics, 


BASIC  FLAVORS: 

• Disc  File  Handling  Basic 

« (Specify  S.S.B  or SWTPC)  49.95 

• Cassette  File  Handling  Basic 29.95 

• Prom  Resident  Basic.  . . 175.00(2708) 

(Lives  at  COOO  in  Your  6000) 225.00(2716) 


BASIC  BENEFITS 

• Shorten  Your  Source 

« Speed  lip  Your  Execution 

• Simplify  Your  Formatting 

• Get  Used  to  Professional  Documentation 
(The  Source  for  I/O  Routines  Included) 

4 ANSI  Standard  with  Many  New  Commands. 


BASIC  SUPPORTERS  {THAT’S  US!) 


• Computerware  has  been  a Full  Service 
(Hardware  & Software)  Distributor  for  2Ya  Years. 

• All  C.S.S.  Products  Are  Available  From  Stock. 

• We  Register  Our  Basic  Owners  and  Offer 
Future  Enhancements  at  Reasonable  Prices. 

• We  Offer  an  Extensive  Line  of  6800  Products. 

{Write  For  Our  Catalogue} 


WE  SELL  CAPABILITIES. 

(714)  436-3512 


i 

COMPUTERWARE 


SOFTWARE 
SERVICES 

830  First  Street  Dept.  B Encinitas,  Calif.  92024 
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Mann,  David  E. 


12/77  V2/13:  Random  Number  Program  for  Security 

Combinations  * - 148 

Martin,  Robert 

2/77  V2/  3:  Need  a Better  Random  Number 

Generator?  ...... * . 94 

Mauchly,  John  Dr. 

10/77  V2/11:  Computers  For  Survival 24 

Mazur,  Tom  Motorola  Semiconductor  Inc. 

2/77  V2/  3:  Warp  Factors  . . 40 

McOavid,  Larry 

IIJTS  VI/12:  RCA  ASCII  Keyboard  Modifications 31 

McGhee,  Robert  B. 

6/77  V2/  7:  HEXAPOD  29 

Mead,  David 

2/77  V2/  3:  LLL8G80  BASIC  Interpreter  — Part  III  . .104 

Melcher,  Joan 

10/77  V2/11:  The  Energy/Environment  Simulators  - 56 

Miller,  Alan  R. 

5/77  V2/  6:  John  Conway’s  Game  of  Life 135 

7/77  V2/  8:  8080  Intel  HEX  Format  Paper  Tape  Punch 

Program  - H EXDUMP .151 

Mitchell,  William  T. 

10/77  V2/11:  Biorhythm 138 

Mahler,  Lorin 

4/77  V2/  5:  Proposed  Cassette  Data  Storage 

Format  Standards 117 

Morisette,  Frank 

10/76  VI/11:  SA-400  Minifloppy 55 

Morris,  Dusty 

1/77  V2/  2:  A CRT  Terminal  Using  the  M6800 

Chip  Family - * 16 


If  You  Don't  Mind  PAYING  A LITTLE  LESS 

for  the  BEST 

Compare  Our  Prices 

For  instance,  you  can  buy  the  CROMEMCO  Z-2  Computer  System,  right  off  our  shelf,  for  less 
than  you'd  expect  to  pay.  And  we'll  provide  you  with  compatible  peripherals  and  software  for 
equally  attractive  prices. 


PERIPHERALS 

• Centronics  700  Series  Printers 

• Hazeltine  Terminals 

• Soroc  CRTs 

HOW  CAN  WE  DO  IT? 


SOFTWARE 

North  Star  Disk  Basic 
Business  Packages 

LITERATURE 

5%  discount  on  all  books 
and  magazines. 


We  can  make  a deal  for  you  on  a computer  system  because  we  keep  our  overhead  costs  down. 

CALL  OR  WRITE  FOR  PRICES 


BYTE  SHOP 

674  El  Camino  Real 
El  Camino  Plaza 
Tustin,  CA  92680 


{714}  731-1686 


Convenient 

Orange  County  Location 

HOURS 

Monday  Thursday  11-7 

Friday  11-8 

Saturday  10-6 


Santa  Ana  Fwy,  - 5 

I I 


140  INTERFACE  AGE 


CIRCLE  INQUIRY  NO.  79 


MAY  1978 


Motorola  Semiconductor  Corporation 

1/76  VI/  2:  Introduction  to  Microprocessor 

Technology 0 

2/76  VI/  3:  Introduction  to  Microprocessor 

Technology . , 11 

3/76  VI/  4:  Introduction  to  Microprocessor 

Technology 10 

4/76  VI/  5:  Introduction  to  Microprocessor 

Technology., 10 

11/76  V1/12:  Highspeed  Double  Precision 

Multi  pH  cation 112 

11/76  VI/12:  Re-Entrant  16-Bit  Divide  Subroutine  ....  114 

11/76  V1/12:  Re-Entrant  Double  Precision 

Multiplication  ,.,,116 

Motorola  Users  Group  Library 

8/77  V2/  9:  High  Density  Tape  Punch— B-1  Punch  . . 163 

8/77  V2/  9:  High  Density  Tape  Load- B-1  Load  ...  .167 

Myron,  El  Molt 

8/77  V2/  9:  Crazy  Ball  — Game  - . 171 

Naumovich,  Mickey  Jr. 

8/77  V2/  9:  Solar  Eclipse  Prediction  By 

Microcomputer , 38 

Nordin,  Floyd 

5/77  V2/  6:  Convert  Motorola  6800  HEX  Format  to 

Intel  Format . . . 109 

Notari,  Robert 

7/77  V2/  8:  A 16-Bit  System  tor  the  S-10G  Bus  that 

Holds  Its  Own  Against  a Mini  ..... 73 

Oiken,  Frank 

2/77  V2/  3:  LLL  8080  BASIC  Interpreter— Part  III  , - .104 

Osborne,  Adam 

5/76  VI/  6:  War  of  the  Microprocessors  14 

0TShaughnes$y,  Timothy 

8/77  V2/  9:  Computing  the  Positions  and  Orbits  of 

the  Planets 48 

10/77  V2/11:  Acoustical  Analysis:  Effect  of  Noise  on 

the  Environment  . . 48 

Patel,  Hashmukh  M.  National  Semiconductor  Corporation 

10/76  VI/11:  National's  New  Portable  Terminal 12 

7/77  V2/  8:  Microcomputerized  Combination  Lock  . 40 

Perez  A. A. 

12/77 " V2/13:  Software  Editorial  133 

Perry,  Kenneth  R. 

3/77  V2/  4:  The  Computer  Even  A Baby  Can  Use  ...  40 

Peterson,  William  E. 

3/76  VI/  4:  Calculatin'  Engines  26 

4/76  VI/  5;  Calculatin’ Engines ....  26 

6/76  VI/  7:  Calculatin'  Engines 36 

Press,  Larry 

9/76  VI/10:  Computers  in  the  Classroom 82 


Processor  Technology  Corporation 

1/77  V2/  2:  Consol  1 K Resident  Operating  System  88 


Pugh,  Kenneth 

2/77  V2/  3:  The  Black  Box  88 

Purser,  Robert 

7/77  V2/  8:  S-1Q0  Bus  Compatible  Systems  — OEM 

Supplement  & Price  List 76 


Rankin,  Roy 

11/76  VI/12:  Floating  Points  Routines  for  6502 103 

Rallapalli,  Krishna 

4/77  V2/  5:  Programmable  Bit-Rate  Generator 68 


M/CftO  AGE 

WHOLESALE 

The  country’s  largest  independent  wholesaler  of 
microcomputer  equipment,  including  mainframes,  ter- 
minals, printers,  memory,  disc  systems,  S-1G0  boards 
and  other  peripherals. 


One  call  buying  for  your  inventory  needs.  Fast,  person- 
alized service  for  the  retailer  or  OEM. 


Call  Jim,  Nana  or  Donn  today,  or  write  for  our  confi- 
dential wholesale  price  list.  Available  only  to  qualified 
OEM  or  retailers* 


«IC*oflEE 

WHOLESALE 

1425  W.  12th  Place  #101 
Tempe,  Arizona  85281 
(602)967-1421 


CIRCLE  INQUIRY  NO.  81 

We  speak  your 
language 


And  we're  giving  you  what  you  want. 

* a comprehensive  product  line.  Hardware,  assembled  or 
kits,  and  software  from  major  manufacturers.  Plus  books  and 
current  literature.  Financing  available, 

* a trained,  enthusiastic  staff.  We'll  help  you  choose  or 
design  the  system  that's  right  for  you.  No  high  pressure  here, 

* service  when  you  need  it.  We  won’t  sell  you  something 

* a brand  new  facility 
in  Pennsylvania. 

We  ll  be  able  to 
serve  our  South  Jersey- 
Pennsylvania  customers 
more  efficiently  now. 

• a bigger,  better  New 
Jersey  store.  We’ve 
enlarged  our  showroom 
in  Iselin.  Now  there  are 
more  displays  you  can 
try  out.  There's  more 
room  to  stock  the 
products  you  need. 


The  Microcomputer  Peop/e.  - 

Computer  Mart  of  New  Jersey 
Computer  Mart  of  Pennsylvania 


New  Jersey  Store 

SOI  Route  27 
iselin,  NJ 08830 
201-283-0600 
Tue.-Sat.  10:00-6:00 
Tue.  & Thur.  tif  9:00 


Pennsylvania  Store 

550  DeKalb  Pike 
King  of  Prussia,  PA  19406 
215-265-2580 
Tue-Thur , 11:00-9:00 
FrL  & Sat.  10:00-6:00 


(our  only  locations) 


CIRCLE  INQUIRY  NO*  84 

INTERFACE  AGE  141 


MAY  1978 


BITS 


N 


Digital  Group 
IMSAI 

Industrial  Microsystems 

Lear-Siegler 

Micro  Design 

North  Star 

Okidata 


B^TES 

SERVES  YOU  WITH: 
PerSci 


Pickles  & Trout 
Poly  M orphic  Systems 
Solid  State  Music 
Soroc 
Tarbell 

Technical  Design  Labs 
Vector  Graphic 


BITS  N BYTES 
College  Business  Park 
679  “0"  S.  State  College  Blvd. 
Fullerton,  Calif.  92631 
(714)879-8386 
HOURS: 

12-7  P.M.  M-F  12-5P.M.  Sat. 


Our  Representative  In  San  Diego!  Jim  Farthing 
(714)  421-1041 


CIRCLE  INQUIRY  NO.  73 


6ENERAL  PAYROLL  SYSTEM 

This  is  a general  payroll  system  which  computes  a 
weekly,  bi  weekly  or  monthly  payroll  register.  Trans- 
action files  are  maintained  for  each  quarter  to  allow 
for  generalization  of  reports.  The  program  is  based 
on  a self- prompting  concept  allowing  the  user  to 
execute  the  programs  by  simply  responding  to  the 
program  questions  as  they  appear. 


The  Following  Reports  Are  Available: 

Weekly  payroll  register 
Monthly  transaction  summary  report 
Monthly  transaction  detail  report 
Quarterly  transaction  summary  report 
Quarterly  transaction  detail  report 
Employee  year-to-date  report 
Employee  record  listing 

The  Fallowing  Form  Printing  Routines  Are  Available: 

Print  weekly  payroll  checks 
Print  employee  address  labels 
Print  employee  W2  forms 

The  Following  File  Update  Functions  Are  Available: 

Add  a new  employee 
Delete  an  employee 

Change  an  employee's  . . Name*  Marital  Status,  Address* 

Pay  Rate/Type,  Tax  Exemptions,  Deducations 

This  program  Is  designed  to  operate  on  the  North  Star 
Micro-Disk  System,  {Soon  to  be  available  on  Mlcromatlons 
Macro  Disk.) 

For  Additional  Information 

NEIGHBORHOOD  COMPUTER  STORE 
4902  • 34th  No.  20 
Lubbock,  Texas  79410 
s (806)  797-1468 


Rauskolb*  Roger 

12/76  V2/  1:  Dr,  Wang's  Palo  Alto  Tiny  BASIC 92 

Redden,  Kevin 

12/77  V2/13:  Personal  Accounts  Payable  Program  . . . 56 

Rhodes,  Alden 

5/76  VI/  6:  No  Such  Thing  As  Cheap 

Timesharing? * 43 

Rice*  Lloyd 

12/75  VI/  1:  Toward  the  Design  of  a Micro-Operating 

System . , . , . * 3 


Roch,  Bill 

3/76  VI/  4:  Software  Documentation  Standards 46 


Rossum,  Robert 

4/77  V2/  5:  Robots  As  household  Pets 32 

Roy*  Joe 

1/77  V2/  2:  A CRT  Terminal  Using  the  M6800 

Chip  Family , . 16 

Roybal,  Phit 

12/76  V2/  1:  NIBL  - National's  Tiny  BASIC .118 

5/77  V2/  6:  SC/M P Seiko  Printer  Interface  and 

Program  — SSEIKOPP  118 

Sanderson,  G.IVL 

12/77  V2/13:  Punch  & Readlntel  Formatted  Tape  ....  151 

Sanger*  Joseph  J. 

10/77  V2/11:  Video  Chase  for  8080/ V DM 164 

Scatter*  Neil 

9/76  VI/10:  Future  Shock * 40 

Schate*  Darryl 

5/76  VI/  6:  The  IMSAI  8080 . 38 

Schmidt,  James  R. 

12/77  V2/13:  Make  The  Tarbell  Cassette  Interface 

Operational ,101 

Scott,  Bruce  A. 

4/76  Vi/  5:  Micro-Math  29 

5/76  VI/  6:  Simplify  Your  Digital  Design  . . 46 

7/76  VI/  8:  Designing  Logic  Circuits  . , 32 

8/76  VI/  9:  BASIC  — An  Easy  Programming 

Language  . , , . , 32 

9/76  Vi/10:  BASIC  — An  Easy  Programming 

Language  . . , * . . , 34 

Sevedge*  William  K.  Jr, 

10/76  VI/11:  Microcomputers  — The  First  Step 22 

1 1/76  V 171 2:  Protecting  Stored  Programs  . . , . 42 

7/77  V2/  8:  Evaluating  An  Evaluator 29 

Shamburger*  Bud 

6/77  V2/  7:  General  Payroll  Package * 96 

7/77  V2/  8:  Bowl  ,, * ,...170 

8/77  V2/  9:  Tic  Tac  — Game 170 

9/77  V2/10:  General  Ledger  Package  — The  Micro 

Bookmaker  — Part  I 26 

10/77  V2/1 1 : Genera!  Ledger  Package  — The  Micro 

Bookmaker  — Part  II + T 64 

11/77  V2/12:  General  Ledger  Package  — The  Micro 

Bookmaker  — Part  III 56 


Shawlow,  Arthur  L. 

10/77  V2/11:  Search  Routine  for  the  6502 

Disassembler * 1 46 

Sinclair*  William  S* 

9/76  VI/10:  Fourth:  A Stack  Oriented  Language  ,.. . 77 

Smith*  Christopher  G. 

11/77  V2/12:  A Byte  of  Music  , 43 


142  INTERFACE  AGE 


CIRCLE  INQUIRY  NO.  94 


MAY  1978 


Solomonow,  Moshe 

6/77  V2/  7:  A Microcomputer-Aided  Prosthesis 

Control  System  16 

SpanioJ,  Ward 

1/76  VI/  2;  The  First  100  Days 26 

3/76  VI/  4:  Join  the  Club? 36 

4/76  VI/  5:  SCCS  By-Laws  . . . 4 . 40 

5/76  VI/  6:  The  President  s Column  , 40 

6/76  VI/  7:  The  President's  Column 60 

Sparks.  Cliff 

12/75  VI/  1:  Teleprinter  Maintenance/Repajr/ 

Preventative  Maintenance  ............  3 

1/76  VI/  2:  Teleprinter  Maintenance/Repair/ 

Preventative  Maintenance 27 

2/76  VI/  3:  Teleprinter  Maintenance/Repair/ 

Preventative  Maintenance , 26 

3/76  VI/  4:  Teleprinter  Maintenance/Repair/ 

Preventative  Maintenance 18 

4/76  VI/  5:  Teleprinter  Maintenance/Repair/ 

Preventative  Maintenance  . 50 

5/76  VI/  6:  Teleprinter  Maintenance/Repair/ 

Preventative  Maintenance 18 

6/76  VI/  7:  Teletype  Maintenance 20 

7/76  VI/  8:  Teletype  Maintenance  ... 22 

8/76  VI/  9:  Teletype  Maintenance 20 

Spurgeon.  Dick 

7/77  V2/  8:  Project  Enclosures  from  PC  Board  . 70 

Stakem*  Patrick  H, 

7/76  VI/  8:  Is  A Microprocessor 

Microprogrammed  38 

Steele,  Basil 

3/77  V2/  4:  The  Computer  Even  A Baby  Can  Use  . . 40 

Stevens,  Robert 

10/76  VI/11:  ESP-1  Software  Package .102 

10/76  VI/11:  Processor  Technology  Software 

Package  No.  i 108 

12/76  V2/  1:  AMI  6800  Microcomputer  Chip  Set 32 

12/76  V2/  1:  Software  Bits  & Bytes . . 78 

1/77  V2/  2:  Software  Editorial 83 

2/77  V2/  3:  Software  Editorial 92 

2/77  V2/  3:  AMTs  EVK  Series  Microcomputer 110 

3/77  V2/  4:  Software  Editorial 118 

3/77  V2/  4:  AMTs  Re  Entrant  Seif -Relative 

Subroutine  (RS3) 125 

4/77  V2/  5:  Software  Editorial  103 

4/77  V2/  5:  Software  Program  Libraries  ...  132 

5/77  V2/  6:  Software  Editorial 103 

6/77  V2/  7:  Software  Editorial 123 

7/77  V2/  8:  Software  Editorial + 140 

7/77  V2/  8:  FNGGDA  8080  Disassembler  Software 

Package  .144 

7/77  V2/  8:  D&M  3080  Software  Operating  System  , . 148 

8/77  V2/  9:  Software  Editorial 152 

9/77  V2/10:  PerSci  1070  Intelligent  Floppy  Disk 

Controller 112 

9/77  V2/10:  Software  Editorial 135 

10/77  V2/11:  Software  Editorial 130 

11/77  V2/12:  Software  Editorial 151 

Southwick,  Donald  G. 

4/77  V2/  5:  Building  A Digital  Group  System , 74 

Swain*  John  W. 

5/77  V2/  6:  Number  Base  Conversion  Routine 114 

Tarbel,  Don 

2/76  VI/  3:  More  Than  BASIC . . 34 

Terry,  Chris 

7/77  V2/  8:  Diablo  Output  Driver  Routine 22 

12/77  V2/13:  Review  of  PROROM  Board 96 

Thomas,  Owen  F. 

5/77  V2/  6:  Help  Your  Computer  Understand 

Your  Voice 56 


Thompson,  Mide 

12/75  VI/  1:  Soup  Up  Your  T.V,  Typewriter  ...  8 

Thompson*  William  C.  IN 

8/77  V2/  9:  FORTRAN/BASIC  Conversions 160 

12/77  V2/13:  Job  Cost  Estimating  By  Random 

Numbers * 84 

Titus,  Jonathan  A. 

7/76  VI/  8;  Looking  Backward  & Forward 36 


Toole,  Gtfford 

12/77  V2/13:  A Firmware  Model  Railroad  Controller  . . 80 


Travis,  T.E. 

12/76  V2/  1:  Exhaustive  Memory  Testing  82 

2/77  V2/  3:  An  3080  Memory  Object  Code  Search 

Routine  ..121 

Trollope*  Gregory  A.R. 

10/77  V2/11;  M6800  FORTRAN  Cross  Assembler 

Program  ...  * 149 

Tripp*  Robert  M. 

10/76  VI/11:  Break-in  At  Veras  75 

Turner,  William  W, 

5/77  V2/  6:  Robert  Uiterwyk’s  4K  Basic  Interpreter 

Program  40 

Van  Buer,  Darrel  J. 

11/77  V2/12;  Molyprocessor  Music  ...... 152 

Verpfank,  Joanne  K. 

9/76  Vi/10:  But  It’s  Fun. ..But  IPs  Educational . 68 

Walden*  Jon 

1/76  VI/  2:  4K  Memory  Test  31 

Wells,  Ralph 

8/76  VI/  9:  Microcomputer  Report  Card 10 

Whitney,  John 

1/76  VI/  2;  Culture  for  Computers  51 

2/76  VI/  3:  Further  Refiextions  of  A Culture 

Savage  22 

3/76  VI/  4:  The  Raw  and  The  Cooked 29 

4/76  Vi/  5:  Back  to  Baroque  43 

5/76  VI/  6:  Firewords  — Ancient  and  Modem  ...  30 

Wilcox*  S. 

12/75  VI/  1:  Altair  Switch  Memory 14 

12/75  VI/  t:  Hardware  Notes  17 

1/76  VI/  2:  Hardware  Report  + * - 41 

2/76  VI/  3:  Hardware  Report , ... ...  31 

4/76  Vi/  5:  Hardware  Report 33 

Winkler,  Mark 

11/77  V2/12:  Number  Base  Conversion  Program 

— MWNBCP  162 

Wirlz*  T.C, 

4/76  VI/  5:  Bubble  Memories  Are  Coming 19 

Wozniak,  Stephen  Apple  Computer  Company*  Los  Altos*  CA 

9/76  VI/  9:  6502  Disassembler 14 

11/76  VI/12:  Build  a Simple  A to  D 12 

11/76  VI/12:  Floating  Point  Routines  for  6502 .103 

Wray*  Bill  (William  C.) 

7/76  VI/  8:  The  Peripheral  Interface  Adapter 14 

7/77  V2/  8:  PI  A Test  — IOTST .162 

Yeager,  Thomas  C.  Heath  Company 

8/77  V2/  9:  The  Benton  Harbor  Bus:  Another 

Approach  * . * 102 


MAY  1978 


INTERFACE  AGE  143 


An  Interrupt  Driven  Floppy  Disk 
Controller  for  the  S-100  Bus 

By  Robert  Wright  and  Chester  P.  Quinn 


The  recent  announcement  that  National  Semiconduc- 
tor will  cooperatively  second  source  the  Western  Digital 
FD1771  Floppy  Disk  Formatter/Controller  substantiates 
the  probability  that  the  device  will  become  a readily 
available,  economical  industry  standard;  even  its  pre- 
sent pricing  (about  $60,00,  quantity  one)  makes  the  bot- 
tom line  price  of  an  IBM  3740  compatible  floppy  system 
virtually  dependent  on  the  cost  of  the  drive  and  its 
power  supplies,  an  amount  that  is  certainly  within  the 
reach  of  a large  group  of  potential  users. 

This  article  describes  an  S-100  bus  compatible  inter- 
rupt driven  floppy  disk  controller  based  on  the  FD1771 
and  which  conforms  to  the  3740  format.  The  fact  that 
the  controller  is  3740  compatible  is  a software  driven 
parameterization,  and  simple  modification  to  the  driver 
routines  allows  one  to  readily  obtain  on  the  order  of 
10OK  bytes  more  storage  than  the  250K  bytes  afforded 
by  the  IBM  standard.  The  FD1771  is  possessed  of 
enough  intelligence  to  be  configured  in  a number  of 
ways,  and  the  initial  key  to  an  understanding  of  this 
design  is  a brief  description  of  the  1C  itself. 

Figure  1 shows  the  pinouts  of  the  forty-pin  DIP,  which 
is  available  in  both  ceramic  and  plastic,  the  ceramic  part 
being  distinguished  by  an  A suffix,  the  plastic  by  a B.  A 
block  diagram  of  the  JC  is  illustrated  in  Figure  2,  The  pri- 
mary sections  of  the  device  are  the  processor  interface 
and  the  floppy  drive  interface,  which  are  comprised  of 
functional  blocks  described  by  Western  Digital  as  follows: 

Data  Shift  Register  (DSR)  — This  8-bit  register  assem- 
bles serial  data  from  the  read  data  input  (FDDATA)  dur- 
ing read  operations  and  transfers  serial  data  to  the  write 
data  output  (WD)  during  write  operations. 

Data  Register  (DR)  — This  8-bit  register  is  used  as  a 
buffer  register  during  read  or  write  operations.  A data 
byte  is  transferred  in  parallel  to  or  from  the  Data  Shift 
Register  for  a write  operation  or  a read  operation  respec- 
tively. This  register  also  contains  the  address  of  the  de- 
sired track  when  executing  the  Seek  command.  The 
Data  Register  can  be  loaded  from  the  access  lines 
(DAL0-DAL7)  or  read  onto  them  under  the  control  of  the 
processor  interface. 

Track  Register  (TR)  — This  8-bit  register  holds  the 
track  number  of  the  current  head  position.  It  is  auto- 
matically incremented  or  decremented  for  each  step  in 
(toward  Track  76)  or  out  (toward  Track  00)  respectively. 
Its  contents  are  compared  with  the  recorded  track 
number  in  the  ID  field  during  read,  write,  or  verify  opera- 
tions and  with  the  contents  of  the  Data  Register  during 
a seek  operation.  The  Track  Register  may  be  loaded 
from  or  transferred  to  the  DAL.  It  should  not  be  loaded 
when  the  device  is  busy. 
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Figure  2. 


A Block  Diagram  of  the  FD1771. 


Sector  Register  (SR)  — This  8-bit  register  holds  the 
address  of  the  desired  sector  position.  Its  contents  are 
compared  with  the  recorded  sector  number  in  the  ID 
field  during  read  or  write  operations.  The  Sector  Regis- 
ter can  also  be  loaded  from  or  transferred  to  the  DAL.  It 
should  not  be  loaded  while  the  device  is  busy. 

Command  Register  (CR)  — This  8-bit  register  holds  the 
command  presently  being  executed.  It  should  not  be 
loaded  while  the  device  is  busy  unless  it  is  desired  to 
override  the  current  command.  This  latter  action  results 
in  an  interrupt  request  (INTRQ).  The  Command  Register 
can  be  loaded  from  DAL  but  not  read  onto  the  DAL. 

Status  Register  (STR)  — This  8-bit  register  holds  the 
device  status  information.  The  meanings  of  the  status 
bits  are  a function  of  the  contents  of  the  Command 
Register.  The  Status  Register  may  be  read  onto  the  DAL 
but  not  loaded  from  them. 

CRC  Logic  — This  logic  checks  or  generates  a 16-bit 
Cycle  Redundancy  Check  (CRC)  character  by  the  poly- 
nomial G(x)  = x,fi  + x12  + x5  + 1.  The  CRC  includes  all 
information  starting  with  the  Address  Mark  (AM)  and  up 
to  the  CRC  character.  The  CRC  register  is  preset  to  ones 
prior  to  data  being  shifted  through  the  circuit. 

Arithmetic  Logic  Unit  (ALU)  — The  ALU  is  a bit  serial 
comparator,  incrementer,  and  decrementer,  and  it  is  used 
for  register  modification  and  comparisons  with  the  re- 
corded ID  field  on  the  diskette. 

AM  Detector  — This  logic  is  used  to  detect  ID,  Data,  and 
Index  Address  Marks  during  read  and  write  operations. 

Timing  and  Control  — All  interface  controls  to  the 
host  processor  and  the  floppy  disk  drive  are  generated 
by  this  logic,  which  is  based  on  a PLA.  The  internal 
device  timing  is  derived  from  an  external  2MHz  clock. 

The  FD1771  can  be  considered  a specialized  micro- 
processor with  an  instruction  repertoire  of  its  own 
which  consists  of  a set  of  eleven  commands  of  four 
types  that  it  will  accept  and  execute.  Command  words 
should  only  be  loaded  into  the  Command  Register  when 
the  Busy  status  bit  is  reset  (off),  with  the  exception  of 
the  Force  Interrupt  command  used  to  terminate  the  pre- 
sent operation.  Whenever  the  device  is  executing  a com- 
mand, the  Busy  status  bit  is  set.  When  the  command  is 
completed,  an  interrupt  request  is  generated  and  the 
Busy  status  bit  is  reset.  The  Status  Register  contents 
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will  indicate  whether  or  not  any  error  was  encountered. 
A command  summary  is  presented  in  Table  1,  with  the 
associated  flags  being  summarized  in  Table  2.  Table  3 
contains  the  definitions  of  the  status  bits  for  various 
types  of  commands. 
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Table  1.  FD1771  Command  Summary 


type  1 

TYPE  I! 

h * Head  Load  Flaq  (Bit  3) 

m * Multiple  Record  Flaq  (Bit  A) 

b * 1,  Load  head  at  beginning 
h = 0,  Do  not  load  head  at  beginning 

m - 0,  Single  record 
m = 1 . Multiple  records 

V » Verify  Flaq  (Bit  2) 

b * Block  Lenqth  Flaq  (Bit  3) 

V * 1,  Verify  on  last  track 

V = 0.  No  verify 

b = 1.  IBM  format  (128  to  1024  bytes) 
b * 0.  Non* IBM  Format  (16  to  4096  bytes) 

r^r j * Stepping  Motor  Rate  (Bits  1-0) 

a jag  * Data  Address  Mark  (Bits  1-0) 

Vo  • 00.  6ms  between  steps 

a^Q  * 00,  FB  data  mark 

Vo  r 01,  6ms  between  steps 

rtjdQ  * 01 , FA  data  mark 

Vo  ’ between  steps 

Vo  » 10,  F9  data  mark 

Vq  = H,  20ns  between  steps 

V0  * 11,  F8  data  mark 

u • Update  Flaq  (Bit  4) 

t * Enable  MLD  and  10ns  Delay 

o • 1,  Update  Track  Register 
u - 0,  No  update 

i 3 1,  Enable  HLD , HIT  and  10ms  delay 
E * 0,  Head  is  assumed  engaged  and  there 
lx  no  10ms  Delay 

TYPE  111 

TYPE  IV 

s s Synchronize  Flag  (Bit  0) 

Ij  * Interrupt  Condition  Flags  (Bits  3-0) 

s - 0,  Synchronize  tu  AM 
S 3 1 . Oo  not  synchronize  to  AM 

I0  - t.  Not  Ready  to  Ready  Transition 
Ij  1*  Ready  to  Not  Ready  Transition 
Ig  » 1 , Index  Pulse 
Ij  1,  Immediate  Interrupt 

Table  2.  FD1771  Command  Flag  Flag  Summary 

The  Restore,  Seek,  and  the  three  Step  commands  con- 
trol the  position  of  the  read/write  head  over  the  desired 
track.  The  Restore  command  moves  it  over  Track  00,  the 
Seek  command  positions  it  over  the  track  specified  by 
the  contents  of  the  Data  Register,  and  the  Step  com- 
mands position  the  head  over  a track  adjacent  to  the 
present  track.  Step  Out  moves  the  head  outward  one 
track  from  the  center  (toward  Track  00),  Step  In  moves  it 
inward  one  track  toward  the  center  (toward  Track  76), 
and  Step  moves  it  one  track  in  the  same  direction  as  the 
last  command. 

The  Read  and  Write  commands  are  those  normally 
used  in  the  transfer  of  data.  The  Read  command  initiates 
a search  for  a track  and  sector  code  in  the  ID  field  equal 
to  the  contents  of  the  Track  and  Sector  Registers.  When 
it  is  found,  the  data  following  is  converted  from  serial  to 
parallel  format  and  transferred  to  the  Data  Register  on  a 
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BIT 

ALL  TYPE  I 
COMMANDS 

READ  ADDRESS 

READ 

READ  TRACK 

WRITE 

WRITE  TRACK 

S7 

NOT  READY 

mi  READY 

NOT  READY 

MOT  READY 

NOT  READY 

NOT  READY 

S6 

WRITE  PROTECT 

0 

RECORD  TYPE 

0 

WRITE  PROTECT 

WRITE 

PROTECT 

$5 

HEAD  ENGAGED 

0 

RECORD  TYPE 

0 

WRITE  FAULT 

WRITE  FAULT 

S4 

SEEK  ERROR 

ID  NOT 

RECORD  NOT 

0 

RECORD  NOT 

0 

FOUND 

FOUND 

FOUND 

S3 

CRC  ERROR 

CRC  ERROR 

CRC  ERROR 

0 

CRC  ERROR 

0 

S2 

TRACK  0 

LOST  DATA 

LOST  DATA 

LOST  DATA 

LOST  DATA 

LOST  DATA  j 

SI 

INDEX 

DRQ 

DRQ 

DRQ 

DRQ 

DRQ  j 

SO 

BUSY 

BUSY 

BUSY 

BUSY 

BUSY 

BUSY 

Table  3 

L Status  Registe 

sr  Summary 

Dyte-by-byte  basis  with  each  transfer  causing  the  data 
request  (DRQ)  to  be  set.  Bit  4 in  the  Read  (or  Write)  com- 
mand may  be  set  to  allow  multiple  sector  transfers, 
while  Bit  3 may  be  set  to  select  a sector  byte  count  dif- 
ferent than  that  of  the  standard  IBM  128  byte  format. 
When  the  ID  field  track  and  sector  comparison  is  satis- 
fied on  a Write  command,  all  words  loaded  into  the  Data 
Register  will  be  transferred  to  the  shift  register  on  a 
byte-by-byte  basis  for  parallel  to  serial  conversion  with 
each  such  transfer  generating  a DRQ  signal.  One  of  four 
separate  Data  Address  Marks  may  be  specified  through 
Bits  0 and  1 of  the  Write  command. 

The  Read  Address  command  provides  the  next  encoun- 
tered ID  field  (six  bytes)  on  the  diskette  to  the  processor 
It  may  be  used  to  determine  the  present  track  number 
and  is  particularly  useful  in  a multiple  drive  environment. 

The  Write  Track  command  is  primarily  used  in  format- 
ting or  initializing  a diskette.  Once  the  index  mark  is  de- 
tected the  device  will  request  data  and  begin  transfer- 
ring it  serially  to  the  diskette.  This  data  includes  all  ID 
fields,  gaps,  and  Data  fields.  The  values  written  for  Ad- 
dress and  Data  Address  Marks  and  for  the  CRC  charac- 
ter are  dependent  upon  certain  data  patterns  presented 
to  the  device.  The  Read  Track  command  allows  the 
reading  of  the  entire  recorded  pattern  on  a particular 
track,  including  the  gaps,  ID  fields,  and  data  sectors. 
The  user  should  refer  to  the  Western  Digital  data  sheet 
for  formatting  details. 

The  final  command  is  the  Force  Interrupt  which  may 
be  loaded  at  any  time  to  terminate  the  present  opera- 
tion, This  command  also  allows  for  the  selection  of  four 
conditions  which  will  result  in  an  interrupt  request  to 
the  processor. 

Execution  of  each  of  the  command  instructions  will 
affect  the  value  of  the  status  bits  contained  in  the 
Status  Register.  Bit  0 (Busy)  and  Bit  7 (Ready)  will 
always  indicate  the  status  of  the  device  concerning  the 
present  operation  or  the  Ready  condition  line  from  the 
drive,  respectively. 

In  general,  Bit  1 will  reflect  the  condition  of  the  exter- 
nal DRQ  line  to  the  processor  and  Bit  2 will  reflect  a Lost 
Data  condition  due  to  an  overrun  or  underrun  in  the  data 
stream.  The  Type  1 or  head  positioning  instructions 
uses  Bits  1 and  2 to  reflect  the  condition  of  the  index 


puise  (IP)  and  Track  00  (TR00)  inputs  respectively. 

Bit  3 is  normally  used  to  indicate  that  a CRC  error  was 
detected  in  the  ID  or  Data  fields,  except  during  a Read 
Track  or  a Write  Track  command,  in  which  case  the  CRC 
characters  are  not  checked.  Bit  4 indicates  a failure  to 
locate  a desired  track  and  sector.  The  value  of  Bit  6 
reflects  the  write  protect  (WPRT)  input  on  Seek  and 
Write  commands  and  is  used  in  combination  with  Bit  5 
during  the  Read  command  to  identify  the  type  of  Data 
Address  Mark  encountered.  Bit  5 is  also  used  to  indicate 
the  head  loading  status  on  a Seek  command  and  to  in- 
dicate a write  fault  (WF)  on  the  Write  commands. 
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Figure  3.  A Block  Diagram  of  the  S400  Bus  Floppy  Disk 
Drive  Controller. 
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A block  diagram  of  the  complete  S-100  bus  floppy 
controller  is  illustrated  in  Figure  3,  while  a schematic 
diagram  of  the  actual  logic  is  shown  in  Figure  4.  An  at- 
tempt was  made  at  optimizing  the  flexibility  of  the  inter- 
face hardware  between  the  F01771  and  the  disk  drive 
itself  so  that  drives  from  different  manufacturers  could 
be  readily  supported  by  the  same  controller  with 
minimum  modification.  Consequently  not  all  of  the  sup- 
porting integration  may  be  necessary  for  a particular 
drive  or  application.  The  circuitry  is  shown  with  the 
jumper  connections  required  to  support  a Pertec  FD400 
and  the  labeling  of  the  interface  lines  to  and  from  the 
drive  reflects  this  manufacturer’s  nomenclature. 

The  FD1771  generates  all  of  the  control  signals  re- 
quired to  position  the  read/write  head  over  the  desired 
track.  It  has  the  capability  of  sending  successive  three- 
phase  pulses  over  lines  PHI,  PH2,  and  PH3  or  of  send- 
ing a level  over  the  PH2  line  (which  becomes  DIRC)  and 
pulses  over  the  PHI  line  (which  becomes  STEP)  for 
drives  using  a step-direction  motor.  The  particular  mode 
of  operation  is  determined  by  hardwiring  an  external 
control  pin,  3PM,  low  (=0)  for  the  former,  and  high  (=1) 
for  the  latter.  1C  U16B  is  provided  should  it  be  necessary 
to  modify  the  width  of  the  step  pulse  from  the  FD1771, 
)C  U24.  which  is  nominally  4^s  wide.  1C  U17B  and  C 
together  with  U18C  and  E form  a one-of-two  decoder  to 
provide  the  separate  “Step  In”  and  “Step  Out”  lines  re- 
quired by  the  Pertec  drive.  As  may  be  seen  from  Table  2, 
the  stepping  rate  is  specified  by  the  command  word 
through  Bits  0 and  1. 

The  head  is  loaded  against  the  diskette  by  the  HLD 
(head  load)  signal  from  the  F01771.  No  read  or  write 
operation  may  occur  until  a logic  high  is  sampled  at  the 
HLT (head  load  timing)  input.  This  input  is  sampled  after 
a 10ms  internal  delay  and  may  be  wired  high  if  this  time 
is  sufficient  or  an  external  one-shot,  1C  U12B,  may  be 
used  to  extend  this  time.  If  the  head  is  already  engaged 
from  a previous  operation,  the  resetting  of  Bit  2 in  the 
Read  or  Write  command  will  disable  the  HLT  function 
and  theJOms  delay.  

The  IP  (index  pulse)  and  TR00  (Track  00)  outputs  from 
the  drive  indicate  when  the  index  mark  has  been  en- 
countered (once  per  revolution)  or  when  the  read/write 
head  is  over  Track  00  respectively.  These  signals  are 
presented  to  the  FD1771  in  an  essentially  unmodified 
form,  as  are  the  WPRT  (write  protect),  WF  (write  fault), 
and  Ready  status  lines.  The  write  protect  signal,  when 
low,  will  prevent  the  FD1771  from  executing  a Write 
command.  The  write  fault  signal,  when  low,  signifies  a 
write  operation  fault  in  the  drive,  such  as  failure  to 
detect  write  current  when  the  write  gate  (WG)  or  write 
enable  signal  is  on,  and  will  result  in  a termination  of  the 
current  Write  command.  The  Ready  input  signal  indi- 
cates the  readiness  of  the  floppy  drive,  and  a logic  low 
on  this  input  will  prevent  any  Read  or  Write  command 
from  being  executed.  The  disk  initialization  input  (DINT), 
when  low.  will  prevent  the  execution  of  the  Write  Track 
command  and  essentially  disables  the  rewriting  of  a for- 
mat over  a previously  formatted  diskette.  For  most  ap- 
plications, particularly  those  in  which  the  user  may  wish 
to  preformat  a diskette,  this  input  may  be  tied  high  as 
shown  in  the  schematic  or  connected  to  one  of  the 
spare  outputs  (Bit  5 or  6)  of  1C  U25  (8212). 

The  write  gate  (WG)  or  “write  enable"  output  signal 
from  the  FD1771  is  activated  to  allow  current  to  flow 
through  the  drive’s  read/write  head.  IC's  U13A  and  8. 
U14A,  and  U17A  are  used  to  produce  the  "trim  erase" 
signal  required  by  the  Pertec  FD400.  This  signal  goes 
true  (high)  at  U14A,  pin  6 (Q),  some  20<Vs  after  the  begin- 
ning of  WG  and  returns  false  about  475^s  after  the  end 
of  the  WG  signal  and  is  used  to  erase  a "guard  band"  be- 
tween data  tracks  to  improve  media  interchangeability 


and  to  lower  track-to-track  crosstalk.  Most  newer  drives 
provide  this  feature  internally. 

Two  other  outputs  associated  with  write  operations 
connect  to  the  drive  from  the  FD1771.  One  of  these  is 
the  WD  (write  data)  output,  which  is  a serial  bit  stream 
consisting  of  interleaved  clock  and  data  pulses,  each 
nominally  500ns  wide.  A one-shot,  1C  U16A,  is  provided 
to  modify  the  width  of  these  pulses  if  necessary.  The 
other  is  the  TG43  (track  greater  than  43)  signal  to  the 
drive  indicating  that  the  track  to  be  written  on  is  between 
Track  44  and  Track  76.  This  output  will  cause  the  drive  to 
lower  the  write  current  on  these  inner  tracks  to  compen- 
sate for  the  higher  bit  density. 

The  serial  data  read  from  the  floppy  drive  may  be  in- 
put as  composite  data  (unseparated  clock  and  data)  to 
the  FDDATA  (floppy  drive  data)  input  or  as  separated 
data  in  which  the  data  is  input  to  the  FDDATA  pin  and 
the  recovered  clock  is  input  to  the  FDCLK  (floppy  drive 
clock)  pin.  This  tatter  mode  of  operation,  which  requires 
an  external  data  separator  circuit,  is  recommended  by 
Western  Digital  and  is  obtained  by  grounding  the  XTDS 
(external  data  separator)  input  pin  on  the  FD1771. 

A phase  locked  loop  (PLL)  clock  and  data  separator 
recommended  by  Motorola  is  shown  in  the  schematic.  The 
MC4024  voltage  controlled  multivibrator,  1C  U23,  supplies 
an  internal  clock  frequency  of  8MHz  which  is  thirty-two 
times  each  bit  cell  time.  1C  U21  (74LS161)  divides  this 
clock  frequency  by  sixteen  and  provides  a carry  pulse  to 
one  side  of  1C  U22,  an  MC4044  phase  detector. 

The  incoming  raw  data  is  first  shaped  by  the  Schmitt 
trigger  NAND  gate,  1C  U9A  or  B (7413),  and  then  fed  to 
two  flipflops,  IC’s  U15A  and  U14B,  which  generate  a 
pulse  whose  width  is  equal  to  one  period  of  the  8MHz 
PLL  clock,  or  125ns,  for  each  data  or  clock  pulse  re- 
ceived from  the  drive.  These  pulses  are  stretched  to 
about  250ns  by  a one-shot,  1C  U12A,  and  fed  to  1C  gates 
U11A  and  U11B,  where  they  are  NANDed  with  a "data 
window"  or  a "clock  window”  respectively,  to  provide 
separated  clock  and  data  outputs. 

These  separator  windows  are  formed  by  counter  1C  U20 
(74LS161)  which  clocks  the  flipflop  U15B  once  for  every 
eight  counts  of  the  PLL  clock  to  provide  a 50%  window 
every  2*<s.  Each  time  a bit  is  received  in  the  data  stream 
from  the  drive,  the  Q output  (pin  8)  of  1C  U14B  will  pulse 
low  to  load  a count  of  nine  into  this  counter.  If  the  PLL 
clock  frequency  is  correct,  this  will  not  alter  the  count. 
If,  however,  the  clock  Is  not  concurrent  with  the  input 
pulse,  the  count  will  be  advanced  or  set  back  to  alter  the 
window  and  change  the  timing  of  the  carry  output  pulse. 
This  carry  pulse  is  then  applied  to  the  other  input  of  IC 
U22,  the  MC4044  phase  detector  mentioned  above.  The 
output  of  the  phase  detector  is  a signal  proportional  to 
the  phase  or  frequency  difference  between  the  incom- 
ing data  pulses  and  the  system  clock.  This  signal  is  fed 
through  a low  pass  filter  for  stability  to  the  input  of  IC 
U23,  the  MC4024,  to  control  the  system  frequency. 

Counter  1C  U19  (74LS161)  and  flipflop  U15B  above  act 
to  provide  the  proper  phase  relationship  for  the  separ- 
ated data  and  clock  pulses.  This  is  accomplished  by 
looking  for  missing  clock  and  data  pulses  and  if  no 
clock  pulse  is  detected  within  four  transitions  of  flipflop 
U15B,  the  Qc  output  of  U19  will  cause  the  flipflop  to  re- 
verse the  sampling  windows. 

It  is  interesting  to  note  that  a test  program  used  by  the 
authors  to  gauge  the  separator's  data  recovery  reliability 
continuously  wrote  and  then  read  the  entire  surface  of  a 
diskette  for  more  than  ten  hours  without  a detected  er- 
ror, which  seems  to  well  justify  the  small  additional 
component  costs  associated  with  this  circuit. 

The  IC's  U1 A-D,  U2A-D,  U3A,  U4A-C,  and  U5A-C  are  open- 
collector  NAND  gates  (74LS03’s  or  7403's)  used  to  buffer 
the  signal  lines  to  the  drives.  These  gates  are  arranged 
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Figure  4.  Schematic  of  FD1771. 
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NOTES:  ' . . 

All  polarized  capacitors  are  lantalum.  non  polar  ceramic  unless  otherwise  specmed 

1 Noi  required  For  Altai*  CPU  Card. 

2 DINT  most  be  high  lo  Fornnac  disks. 

3 Jumper  as  requires  (or  drive  used  Shown  For  FDJQO 

a Terminaie  as  required  io*  drive  used.  Use  a for  FDaQO 

5 Jams  - EC  lor  DRO.  PCHL’  for  I NTH  if  enabled. 

6 value  depute  on  drive  used.  Aclual  values  shown  typical  lor  FD490. 

7 [f  front  panel  w&il  request  no  XRDY  (3|,  else  use  XRDY  131- 
6 Mount  on  heat  Sink;  i Permalloy  *6106-13 

9 AC  live  with  anyol  upper  lour  device  numbers  irom  Block  of  eight  selected  By  Si  FDt?7i8  selected  by 
lower  lour  device  numbers 

10  Noi  required  lor  ah  applications. 

11  For  appl  I cat  ions  where  CLK  ES-  too  pm  491  is  a MHz  br  for  use  w Eh  m i nrl  i oppy  dr  ■ ves  


PARTS  LIST  for  Ehe  $-100  Floppy  Controller; 

►***Capacitors 

Cl  6SpF  ceramic 

C2  QrOtuF  5lOS  mylar 

C3  33pF  *10S  mica,  CMQ5ED330J  or  equiv. 

C4,S  o.luF  15Y  tantalum 

C6.7  IQuF]  20','  tantalum 

Ca,g  lOuF,  TOY  tantalum 

CIO  47uF,  15Y  tantalum 

C11  value  as  req’d, 

C3J  value  as  req'd.,  68pF  shown 

value  as  reefd,.  47uF  i20$  tantalum  shown 

C14 „ IS  value  as  req'd,,  0,05uF  1 1 01  mylar  shpwn 
C16-31  O.luF  16V  ceramic 

*«*nesistors  (Res T stance  In  Ohms,  All  are  *101  and  Watt 


unless  otherwise  shewn) 

R1 ,21 ,22 

I OK 

J?2,3 

2.2K 

R4 

760  *51 

R5,l3-2Q 

IK 

K6 

200  ;6* 

R7 

820 

RE 

value  as 

rag'd, . 
req'd. , 

, 12K 

shown 

R9 

value  as 

, 33K 

shown 

RIO 

value  as 

req'd, . 
req ' d . . 

, 22K 

shown 

Rll 

value  as 

, 10K 

shown 

R1 2 

value  as 

req'd. 

R23-36 

value  as 

req'd. , 

, 220 

shown 

R 37 -SI 

value  as 

req'd. , 

, 330 

shown 

*+++lntegrated  Circuits 

Ul-6,36  74LSQ3  Quad  two-input  open  collector  HARD 

06,7  74US167  Quad  two- input  multiplexer 

US  74LS0S  Quad  two -Input  AfJ0 

1J9  7413  Dual  4- Input  Schmitt  trigger  HAND 

010,18,30  74LS04  Hex  inverter 

EJll.33  74LS00  Quad  two- input  FIAND 

UI2, 13,16  9602  tocmostable 

U14  ,31 ,37  74L574  Dual  0-type  flip  flop  SEE  SCHD4ATIG  FOR  SPARE 
UTS  741 Si 09  Dual  Jk  fllpflpp  FUNCTIONS 

017,32  74LS02  Quad  two- input  NOR 

U19-21  74l.Si61  Presettable  binary  counter 

022  MC4044P  Phase  detector 

023  MC  s D?4P  Oua 1 voltage -con  trolled  mu  1 1 1 v i bra  tor 

024  f 01 771s  Floppy  disk  Foma  tier /Control  ler 

026,29  82123 -b 1 L multi mode  latch 

U26-26  74LS368  Inverting  hex  bus  buffers 

034  74LS32  Quad  two- input  OR 

036  DHB13T  (lex  unified  bus  comparator 

+**411  seel laneous 

CR1  1 N 9*7 4 or  M4140,  Silicon  diode 

01  HP56S71  FfPN  low  noise  silicon  Jtstr. 

Vftl  7606  +SV  regulator 

VR2  78LI2  +I2V  regulator 

VR3  79L05  -5V  regulator 

Wise.  T0-22D  heat  sink.  Thermal  ley  61060-13  or  equiv. 


MAY  1978 


INTERFACE  AGE  149 


inpairs  to  form  ‘one-of-two’  demultiplexer  circuits  to 
allow  the  use  of  floppy  drives  which  require  a separate 
connecting  cable  for  each  drive.  The  controller  will  sup* 
port  up  to  two  drives  of  this  type  when  wired  as  shown  in 
the  schematic.  In  this  case,  the  “drive  select”  function 
is  determined  by  the  value  of  Bit  4 written  by  an  'OUT1  In- 
struction into  the  control  mask  port,  1C  U25  (8212).  Bits  0 
th  rough  3 from  this  port  are  buffered  to  the  two  drives  as 
“motor  on”  and  “activity  light”  control  lines  through  10 
Ul,  For  drives  which  provide  a multiplexed  cable  “daisy 
chain”  capability  so  that  all  of  the  drives  may  be  paralleled 
on  a common  cable,  one  NAND  gate  from  each  of  the 
demultiplexer  channels  may  be  eliminated.  If  the  drives 
require  a device  select  line  or  a device  select  code,  Bits 
0 through  3 from  1C  U25  may  be  used  together  with  1C  U1 
to  provide  up  to  four  such  separately  controllable  lines 
to  the  drives.  The  user  should  consult  the  particular 
drive's  manual  for  specific  details  on  its  requirements. 

Whenever  the  host  system  requires  access  to  any  one  of 
the  floppy  controller’s  registers  it  must  execute  an  'IN'  or 
an  ‘OUT  instruction.  A block  of  eight  device  addresses 
associated  with  the  controller  is  decoded  by  ICs  U35,  a 
6-bit  bus  comparator  (DM8131),  NOR  gates  U32A  and  B 
(74LS02)  and  inverter  U30B,  using  the  bus  “ADDRESS” 
lines  A2  through  A7.  The  values  of  the  upper  five  bits  (A3 
through  A7)  of  the  controller's  base  address  may  be 
selected  by  jumpers  or  a switch  at  position  S1, 

Address  bit  2 (A2)  is  wired  on  the  controller  board 
through  1C  U32A  together  with  U30B  in  such  a way  as  to 
access  the  control  mask  port  if  A2  is  true  (high)  by  mak- 
ing the  U32A  output  high.  This  output,  control  mask 
select,  is  NANDed  with  the  “SOUT”  output  cycle  status 
line  from  the  bus  by  1C  U33A  (74LSQQ)  whose  active  low 
output,  control  mask  enable,  is  then  ORed  with  the  PWR 
(processor  write)  bus  control  line  by  1C  U34D  (74LS32). 
This  gate  then  generates  the  active  low  “control  mask 
write”  signal  which  actually  causes  the  information  on 
the  bus  “DATA  OUT”  lines  to  be  written  into  the  control 


mask  port,  an  8212  (U25),  by  pulsing  its  DS1  Input.  The 
power-on -cl  ear  (POC)  line  from  the  bus  is  wired  to  its 
CLR  input  to  reset  all  of  its  outputs  iow  when  power  is 
first  applied  to  the  system. 

Address  bits  AO  and  A1  are  not  used  in  the  selection 
of  the  control  mask  port  and  it  occupies  a block  of  four 
contiguous  device  numbers,  any  of  which  may  be  used 
to  write  into  it  as  shown  in  Table  4.  However,  these  least 
significant  address  bits  are  fed  from  the  bus  directly  in- 
to  hhe  FD1771,  and  when  combined  with  the  CS  and  RE 
or  WE  signals  caused  by  the  execution  of  an  'IN’  or  an 
'OUT  instruction,  will  be  Interpreted  as  selecting  one  of 
five  accessible  registers  as  shown  in  Table  4, 

All  commands,  status,  and  data  to  and  from  the  con- 
troller chip  itself  are  transferred  in  inverted  form  over 
the  tri-state  bidirectional  data  access  lines.  The  “nega- 
tive true”  logic  used  on  these  eight  lines  (DAL0-DAL7) 
effectively  suggests  the  use  of  inverting  buffers 
(74LS368Ts)  In  both  directions  to  interface  them  easily  to 
the  “positive  true”  bus.  The  DAL  are  enabled  as  output 
drivers  when  both  the  CS  (chip  select)  and  RE  (read 
enable)  Inputs  are  active  (low)  and  are  buffered  to  the 
S-100  bus  “DATA  IN”  lines  by  ICs  U26E  and  F,  U27Eand 
F,  and  U28A-D.  They  act  as  input  receivers  when  both 
the  CS  and  WE  (write  enable)  inputs  are  low  and  are  then 
driven  from  the  bus  “DATA  OUT”  lines  by  ICs  U26A-D 
and  U27A-D. 

As  may  be  seen  from  the  schematic,  if  the  A2  address 
bit  is  false  (low)  when  the  controller's  base  address  as 
selected  by  bits  A3  through  A7  at  SI  is  decoded  by  1C 
U35,  the  output  of  NOR  gate  U32B  will  become  high. 
This  output,  FD1771  select,  is  applied  to  NAND  gate 
U33B  together  with  the  “SINP”  input  cycle  status  line 
from  the  bus  to  generate  the  active  low  “input  cycle 
enable”  signal  and  to  NAND  gate  U33C  together  with 
the  “SOUT”  output  cycle  status  line  to  generate  the 
“output  cycle  enable”  signal,  also  active  low.  The  pre- 
sence of  one  of  these  two  signals  indicates  that  an  in* 


POSITION  SI:  BASE  ADDRESS  SELECT 


To  select  a BIT  value  of  0 (zero)  or  ] (one)  for 


(MSB)  A7, 

Pins 

7 

and 

14 

are 

shorted 

open 

A6, 

Pins 

6 

and 

13 

are 

shorted 

open 

A5, 

Pins 

5 

and 

12 

are 

shorted 

open 

A4, 

Pins 

4 

and 

11 

are 

shorted 

open 

(LSB)  A3, 

Pins 

3 

and 

10 

are 

shorted 

open 

These  address  bits  select  a contiguous  block  of  eight  device  numbers 
which  are: 

Address  Bits  Type  of  Access 


A2 

A1 

AO 

INPUT 

OUTPUT 

0 

0 

0 

Status  Register,  FD1771* 

Command  Register,  FD1771* 

0 

0 

1 

Track  Register,  FD1771 

Track  Register,  FD1771 

0 

1 

0 

Sector  Register,  FD1771 

Sector  Register,  FD1771 

0 

1 

1 

Data  Register,  FD1771 

Data  Register,  FOT 7 7 1 

1 

0 

0 

NONE 

Control  Mask  Port,  8212 

1 

0 

1 

NONE 

Control  Mask  Port,  8212 

1 

1 

0 

NONE 

Control  Mask  Port,  8212 

1 

1 

1 

NONE 

Control  Mask  Port,  8212 

*The  Status  Register  cannot  be  Output  to  and  the  Command  Register 
cannot  be  Input  from 


Table  4.  Floppy  Controller  Device  Number  Assignments. 
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put  or  output  cycle  is  in  progress  and  they  enable, 
respectively,  the  read  output  or  write  input  buffers  de- 
scribed in  the  previous  paragraph.  Since  one  or  the 
other  of  these  signals  will  be  low  during  any  I/O  opera- 
tion involving  the  FD1771,  they  are  ANDed  together  by 
1C  U8C  (74LS08)  to  generate  the  active  fow  "controller 
I/O  cycle5'  line  used  as  chip  select  (CS)  by  this  device. 
The  constraints  of  the  data  and  address  setjjp  and  hold 
times  before,  during,  and  after  the  BE  and  WE  signals  to 
the  FD1771  require  the  use  of  some  logic  to  incorporate 
one  or  more  wait  states  when  reading  from  or  writing  to 
it  with  the  S-100  bus,  and  the  "controller  I/O  cycle" 
signal  is  also  used  to  enable  the  wait  requesl_bujjer5 
U28E  (74LS368).  This  output  then  controls  the  PRDY  or 
the  XRDY  line  on  the  bus  when  the  controller  chip  is  ac- 
cessed. As  noted  on  the  schematic,  only  one  of  these 
two  lines  should  be  connected  to  the  output  of  U28E, 
D-type  flipflops  U31 A and  B (74LS74)  are  connected  to 
form  a 2-bit  long  shift  register  which  is  clocked  by  an  in- 
version of  the  "02  CLOCK"  from  the  bus  by  1C  U30C. 
This  clock  inversion  insures  the  presence  of  stable  in- 
formation at  the  time  the  PRDY  and  XRDY  lines  are 
sampled.  The  shift  register  Is  cleared  to  all  zeroes  (both 
Q outputs  low)  by  the  occurrence  of  the  PSYNC  (proces- 
sor sync)  pulse  on  the  bus  near  the  beginning  of  each 
machine  cycle.  PSYNC,  which  is  active  high,  is  inverted 
by  1C  U30D  tojrovide  the  active  low  level  required  by 
the  flipflops5  CD  (clear  direct)  inputs.  The  Q output  of  1C 
U31B,  which  Is  also  at  the  end  of  the  shift  register,  is 
connected  to  the  input  of  the  wait  request  buffer,  U28E 
mentioned  above.  As  a result,  any  I/O  access  to  the  four 
device  addresses  used  by  the  controller  chip  from  the 
S-100  bus  will  result  in  the  insertion  of  two  wait  states 
into  the  processor's  input  or  output  machine  cycles. 
During  the  input  machine  cycle  the  Q output  of  flip- 
flop  U3A,  read  wait  time,  goes  iow  after  providing  a de- 
lay of  about  one  02  clock  cycle  from  the  application  of 
CS  and  a delay  of  about  two  clock  cycles  from  the  appli- 
cation of  address  bits  AO  and  A1  to  the  FD1771  1C.  This 
"read  wait  time1'  signal  is  connected  together  with  the 
active  low  "input  cycle  enable"  signal  discussed  pre- 
viously or  to  OR  gate  U34A  (74LS32)  to  produce  a "de- 
layed  read  enable"  signal  for  the  controller  IC's  RE  in- 
put, The  next  ftipflop,  U31 B,  inserts  a second  wait  state 
beginning  when  the  "delayed  read  enable"  signal  is 
made  true  (low)  at  the  end  of  the  first  wait  state.  This  sig- 
nal will  therefore  be  false  (high)  through  the  first  three 
states  (the  Tt+  T2j  and  TW1  states  for  an  8080  system)  and 
will  then  become  true  for  the  second  wait  state  (Jm)  and 
continue  thus  through  the  next  and  final  state  (the  T3  or 
exit  state  for  an  8080  system)  of  the  input  machine  cycle. 
During  an  output  machine  cycle,  the  G output  of  flip- 
flop  U31 A and  the  Q output  of  flipflop  U31 B are  NANDed 
by  1C  U33D  to  generate  an  active  low  "write  wait  time11 
signal  which  is  then  ORed  with  the  "output  cycle  en- 
able5' signal  by  1C  U34B,  This  output,  write  enable  delay, 
is  then  ORed  with  the  low  true  PWR  (processor  write) 
signal  from  the  bus  by  !C  U34C  to  implement  the  "de- 
layed write  enable"  signal  applied  to  the  FD177Ts  WE 
input.  Therefore  this  line  will  be  high  (false)  for  the  first 
three  states  (Tn,  T2,  and  TW1)  and  then  low  for  a second 
wait  state  (TW2)  in  a manner  similar  to  that  of  the  "de- 
layed read  enable"  signal  described  above.  However, 
the  "delayed  write  enable"  line  does  not  then  continue 
low  for  the  exit  (T3)  state  but  instead  is  made  to  return 
high  at  the  end  of  the  second  wait  state,  thereby  pro- 
viding an  active  signal  to  the  WE  input  only  during  the 
third  clock  period  (Twa)  of  the  processor's  output  cycle. 

There  are  only  two  other  input  lines  to  the  FD1771 
from  the  processor  interface.  A 2MHz  free  running 
square  wave  clock  is  required  by  the  chip  as  a reference 
for  all  timed  signals  such  as  motor  control  and  data 
transfers.  This  signal  is  provided  by  applying  the  CLK 
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line  from  the  S-100  bus  to  the  FD177Ts  CLK  input  pin. 
The  MR  (master  reset)  input,  which  is  ROC  (power-on- 
clear)  from  the  bus,  clears  the  command  register  and  ini- 
tiates  a Restore  (see  Track  00)  command  when  the  MR 
line  returns  to  its  inactive  (high)  state. 

Finally,  two  signals  are  available  to  aid  in  program  re- 
sponses to  the  FD1771,  Both  of  these  are  active  high 
open  drain  type  outputs  and  require  a 10  Kilohm  pull-up 
resistor  to  the  Vcc  supply.  The  INTRQ  (interrupt  request) 
signal  is  activated  by  the  controller  1C  whenever  an 
operation  is  completed  successfully  or  terminated  by  a 
fault.  The  DRQ  (data  request)  signal  is  activated  as  an  in- 
dication of  the  chip's  readiness  to  transfers  byte  of  data 
during  read  or  write  operations.  Both  of  these  signals 
respectively  are  used  to  activate  the  bus  PINT  (proces- 
sor interrupt)  line  through  open-collector  NAND  gates 
U36A  and  B (74LS03)  if  they  are  enabled  by  a high  true 
"interrupt  enable"  signal  from  Bit  7 of  the  control  mask 
port.  This  signal  also  enables  the  interrupt  instruction 
port,  fC  U29  (8212),  to  jam  an  instruction  onto  the  S-100 
"DATAIN"  lines  in  response  to  an  interrupt  acknowledge 
cycle  status  signal  (SINTA)  from  the  bus. 

The  interrupt  instruction  port  is  wired  with  inverter 
U30A  in  such  a way  as  to  jam  an  'EL  instruction  (3730) 
onto  the  bus  in  response  to  a DRQ  signal  or  to  jam  a 
PCHL1  Instruction  (351a)  onto  it  in  response  to  an  IN- 
TRQ signal.  This  approach  to  interrupt  driving  the 
FD1771  takes  advantage  of  its  native  intelligence  and 
minimizes  the  complexity  and  length  of  the  software 
routines  necessary  to  support  the  controller. 

To  demonstrate  the  simplicity  with  which  the  FD1771 
can  be  program  controlled  in  an  interrupt  driven  environ- 
ment, let  us  consider  the  following  subroutine  which  im- 
plements a "Read  Sector"  command  for  the  controller: 


: READ  SECTOR  COMMAND  ROUTINE  ENTRY  POINT 

LXI  D,  BEGADOR 

LDA  SECTOR 

OUT  SECT REG 

LXI  H,  TAG 2 

MV  I A.  RDCMND 

OUT  CM N DREG 

El 

TAG1:  HLT 

; AN  ‘EL  INSTRUCTION  FOR  A DRQ’  SIGNAL  OR  A PCHL 
: INSTRUCTION  FOR  AN  TNTRQr  SIGNAL  IS  JAMMED  ON  THE 
: DATA  SUS  IN  RESPONSE  TO  AN  INTERRUPT  ACKNOWLEDGE 
; CYCLE  FROM  THE  PROCESSOR  BETWEEN  THESE  INSTRUCTIONS. 

IN  DATAREG 

STAX  D 

INX  D 

JMP  TAG1 

TAG2:  IN  ST5REG 

ANI  ERflMSK 

; READ  SECTOR  COMMAND  EXIT  POINT 


The  first  six  instructions  set  the  number  of  the  sector 
to  be  read  from  the  diskette  (the  head  is  assumed  to  be 
over  the  correct  track),  place  the  destination  address  of 
the  first  byte  from  the  sector  into  the  register  pair  'DEr 
and  the  address  of  the  error  check  routine  into  register 
pair  fHL\  and  then  orders  the  controller  to  perform  a 
Read  command.  The  processor  then  enters  the  ‘HALT1 
state  with  interrupts  enabled.  When  the  first  byte  of  data 
from  the  sector  is  assembled  in  the  FD1771  and  ready 
for  transfer,  the  DRQ  signal  will  generate  an  interrupt  re- 
quest to  the  processor.  When  the  request  is  acknowl- 
edged, the  controller  will  jam  an  ‘Et1  instruction  into  the 
processor  which  will  then  resume  program  execution 
with  the  TN  DATAREG'  instruction  following  the  HLT' 
Instruction  In  the  listing.  These  next  instructions  get  the 
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data  byte  from  the  controller,  store  it  by  the  buffer 
pointer  contained  in  the  ‘DE'  register  pair,  and  increment 
the  pointer;  whereupon  the  processor  will  jump  back  to 
the  ‘HLT’  instruction  at  location  TAG1  ready  to 
acknowledge  the  next  interrupt  request  and  store  the 
next  data  byte! 

Since  the  controller  1C  will  count  off  the  proper 
number  of  DRQ's  to  transfer  a sector,  the  only 
maintenance  necessary  for  the  buffer  pointer  is  the  in- 
crement instruction,  'INX  D'  in  this  example. 

After  the  transfer  of  the  last  byte  in  the  sector  to  the 
host  system’s  memory,  the  processor  will  again  be  in 
the  ’HALT’  state  with  its  interrupt  request  input  enabled. 
At  this  point  the  FD1771  will  generate  an  INTRQ  signal 
causing  an  interrupt  to  the  processor.  When  it  is 
acknowledged,  the  controller  will  jam  a ‘PCHL’  instruc- 
tion into  the  processor  which  will  then  jump  and  resume 
execution  with  the  sample  error  check  routine  at  loca- 
tion TAG2. 

A very  similar  sector  write  routine  should  exhibit  ex- 
actly the  same  syntax  and  in  fact  would  require  substitu- 
tions for  only  three  instructions;  these  being  the  ‘MVI  A, 
RDCMND’  (change  second  operand  to  WTCMND),  the  'IN 
DATAREG’  (to  ’OUT  DATAREG’),  and  ‘STAX  D’  (to  ‘LDAX 
D’)  instructions  in  the  listing.  In  some  small  respect  it 
could  be  said  that  since  the  controller  determines  what 
the  host  processor  will  do  by  inserting  a variable  in- 
struction into  an  otherwise  fixed  program  rather  than 
being  able  only  to  cause  it  to  begin  execution  at  the 
location  of  some  segment  of  totaly  fixed  code,  the  con- 
troller more  nearly  "programs  the  processor.” 

In  the  discussion  on  the  “Read  Sector”  command  it 
was  stated  that  the  head  was  assumed  to  be  over  the 
correct  track.  The  following  segment  of  code  im- 
plements a routine  which  will  first  restore  the  head  to 
Track  00  and  then  execute  a seek  to  the  specified  track 
number  and  further  demonstrates  the  capabilities  and 
intelligence  of  the  Western  Digital  FD1771. 


THIS  SEGMENT  IS  THE  RESTORE  ROUTINE 


RESTORE:  LXI 

H.  TAG3 

MVI 

Ar  RSTRCMD 

OUT 

CM N DREG 

a 

HLT 

; THE  INTERRUPT  REQUEST  FROM  THE  CONTROLLER  UPON 
; COMPLETION  OF  THE  RESTORE  OPERATION  WILL  BE  AC- 
; KNOWLEDGED  BY  A ‘PCHL'  INSTRUCTION  WHICH  CAUSES 
; EXECUTION  TO  CONTINUE  WITH  . . 

TAG3:  IN 

STSREG 

AN! 

ERRMSK1 

THIS  SEGMENT  IS  THE  SEEK  ROUTINE 

SEEK:  LDA 

TRACK 

OUT 

DATAREG 

LXI2 

H,  TAG4 

MVI 

A,  SEEKCMD 

OUT 

CMNDREG 

El 

HLT 

: HERE  THE  'PCHL-  INSTRUCTION  WILL  CAUSE  EXECU- 
: TION  TO  CONTINUE  WITH  . . . 

TAG4:  IN  STSREG 

AN!  ERRMSK1 


A complete  source  listing  of  the  8080  system  monitor 
program  used  by  the  authors  to  support  the  popular  disk 
based  CP/M  software  package  available  from  Digital 
Research  is  on  the  following  pages.  With  this  monitor 
the  user  need  only  mount  any  CP/M  based  system  disk- 
ette on  the  drive.  The  program  then  interrogates  the 
diskette  to  determine  the  memory  size  for  which  it  was 
initialized.  If  this  value  is  less  than  or  equal  to  32K  bytes 

152  INTERFACE  AGE 


of  storage,  it  will  then  bootstrap  any  such  diskette  with- 
out in  any  way  modifying  it  by  providing  for  linkages  to 
the  BIOS  program  already  resident  on  the  CP/M  disk- 
ette. This  approach  allows  diskettes  which  were  gener- 
ated on  any  system  with  the  same  or  smaller  amount  of 
memory  to  be  bootstrapped  and  executed  through  the 
monitor  and  then  returned  unmodified  (at  least  insofar 
as  the  BIOS  is  concerned)  to  the  generating  system, 
thereby  eliminating  the  necessity  for  an  otherwise 
unavoidable  BIOS  reinitialization  of  the  diskette  for 
each  such  exchange. 


TOP 

OF  PC  BOARD 

BOTTOM  OF  PC  BOARD 

1 

+5V 

51 

+5V 

2 

+ 15V 

52 

-15  V 

3 

XRDY 

53 

SSW  DSB 

4 

VI  0 

54 

EXT  CLR 

5 

VI  1 

55 

6 

VI  2 

56 

7 

VI  3 

57 

8 

VI  4 

58 

9 

VI  5 

59 

10 

VI  6 

60 

11 

VI  7 

61 

12 

62 

13 

63 

14 

64 

15 

65 

16 

66 

17 

67 

18 

staTdTsable 

68 

M WRITE 

19 

C/C  DISABLE 

69 

PS 

20 

UNPROTECT 

70 

PROTECT 

21 

ss 

71 

RUN 

22 

ADDR  DSBL 

72 

PRDY 

23 

DO  DSBL 

73 

PINT 

24 

& 

74 

PHQLD 

25 

*1 

75 

PRESET 

26 

PHLDA 

76 

P5YNC 

27 

PWAIT 

77 

PW 

28 

PINTE 

78 

PD  BIN 

29 

AS 

79 

A0 

30 

A4 

80 

A1 

31 

A3 

81 

A2 

32 

A15 

82 

A6 

33 

A1Z 

83 

A7 

34 

A9 

84 

A8 

35 

D01 

85 

A13 

36 

D00 

86 

A14 

37 

A10 

87 

All 

38 

004 

88 

D02 

39 

005 

89 

D03  | 

40 

006 

90 

D07 

41 

012 

91 

DI4 

42 

013 

92 

□ 15 

43 

0 17 

93 

DI6 

44 

SKI 

94 

on 

45 

SOOT 

95 

DIO 

46 

SI  TIP 

96 

SINTA 

47 

SMEHR 

97 

swB 

48 

5HLTA 

93 

S STACK 

1 49 

CtOtK  ( 2MHz } 

99 

POC 

! 50 

SND 

100 

GND 

The 

S-100  Bus  Structure 

PROGRAM  LISTING 


9400  * 


90da  » 

9001  * 

9002  - 

9003  - 
9005  - 


9 DO  9 ■ 
90Dfl  - 
9009  - 
9000  ■ 
90  QC  - 
9O0E  * 
900  F * 


BASL  E3U  89G0H 

I 

* EQUATES  ttSfi  LINKAGE  Ti  CP/H 


ClfRDSK 

TRACK 

5ECT3H 

CKARAD 

BUFAH* 

l 

1 

1 

FSECT 

lsect 

F03UF 

putsw 

CUHSEC 

CHARCT 

WKBUF 


ECU  I 1DQQ03 

EfltJ  II  000  IQ 

equ  nooDaa 

I 100030 
EQti  nooosa 

1 tf  TEHtJAL  EQUATES  FOR  DISK  PRIHITIVE  C3  DE 

EQU  1100070  ; FIRST  SECTOR  T3  READ/WHITE 

EflU  1 100  I 0Q  ? LAST  SECTOR  TO  READ/  14R[  TE 

ETU  ] 1001  IQ  I CURRENT  TRACK  BUFFER  POINTER 

E3U  I I 00 | 30  t SECTOR  WHITE  SWITCH 

EOLI  3 1 0O  I 40  TCURRBJT  5ECT3R  ADDRESS 

EOU  I lOOt  60  J PRINT  LINE  LENGTH 

EflU  I t 00  t 70  JTEMP3RART  B33  T L'SHK  AREA 


MAY  1978 


005TJ^1EED  BASK  INPUT  3'JTPUT  SJF5T&t  LINKAGE  SSI  A E60 1 

AN  1 

J 

i 

051 C C21B35 

Jtil 

MNtU 

OAQO 

EASE 

OS  IF  DEO  1 

IN 

t 

04(J9  G320S4 

START  1 

JHP 

H&JO  T 

B$£I  E67F 

AMI 

J T7Q 

*4 03  cues* 

LHKTHL : 

JKP 

0333  T 

R52S  C7 

RET 

3436  G37] 

iMI 

V03JT 

1 

S409  CIO  DBS 

jhp 

CAN  ST 

* 

CJNSGLE  OUTPUT  ROUTINE  rVIDEJ  DSIVEP> 

S40C  G11S85 

JHP 

CON  IN 

1 

aiiOF  01240s 

JMF 

cj  rjj  tiT 

9 524  77 

ClNautt 

HO  0 

L 

&4t2  C3RE85 

jnP 

LIST 

9525  FEOO 

CPI 

l 50  t CARR l A □ E n ETURN 

9415  CJE3E5 

JMP 

PUNCH 

BSE 7 CA4CS5 

U£ 

C3NXI 

0418  C -1 1 3 a 5 

JHP 

READER 

3 SEA  FEOA 

CPI 

ISO  JLINE  FEED 

ML3  00406 

UUP 

HJHE 

952C  CAt-35  5 

JZ 

csuxz 

a<iiE  oi*S6 

JMP 

3ELDSK 

0 32F  FERB 

c?r 

113  1VEHTJCAL  TAP  CHIME  UP  i CLWRl 

9 4a  1 C 3fl  1 56 

JMP 

SET TAX 

9521  CAA433 

JZ 

con  xi 

b*2<i  OB&as 

nWP 

SETSEO 

B50A  2AB37<! 

LHLO 

CKAFLAQ 

0 40 i ciaas* 

JMP 

5ET&I4 

0531  7? 

M3  V 

.Rj  A 

odas 

J’SP 

READ 

SS30  23 

INX 

H 

9420  C3D|07 

JHP 

VAJTE 

B S37  70 

HJV 

Am  L 

t 

053A  £63F 

rVj  I 

17Q 

1 

ST5TFM  333T5TAAP  3HUUWE 

053C  FE1F 

CPI 

77S 

I 

65JE  CB4733 

JNE 

IMNXO 

B «0  ftF 

11321  Tt 

3f9A 

ft 

&S4I  CD4P£5 

GALL 

C0TIX1 

B43I  330E9« 

3TA 

0KAR CT 

0544  Cl 60 E5 

JMP 

C3NX2 

3434  120EJ30 

3TA 

PUTSO 

0547  230310 

CJNXQ  l 

3HLD 

CM ARAD 

G43?  12  00  9 D 

5TA 

CUR BEX 

SS4A  36A0 

H VI 

Hp 24U0 

MlA  2F 

CM  A 

BS4C  C4 

RET 

S4TFi  ISO  190 

STA 

traCH 

$54D  2A0340 

CSHXJ  i 

LMLU 

CM ARAD 

S41E  3(0094 

CWBTl 

LXI 

SPxT3P 

0550  7E 

M3  V 

A*  M 

3441  uEaa 

HVJ 

Ci  1 3Q 

6E5  L E67F 

AN  1 

1 770 

0441  CiJZiaS 

CALL 

C&H4  UT 

6333  T7 

3JV 

HP  A 

0446  3E0J 

rtvi 

Ax  a 

£&54  7D 

HJ  v 

A*  L 

3449  B3CB 

auT 

0100 

0555  E6CO 

AN  J 

30  GO 

3A44  JEOI 

MV| 

Ax  I 

0557  6F 

M3V 

Lp  A 

S44C  D3 E4 

3UT 

0443 

BBSS  7E 

R3U 

A*M 

944£  opedbs 

CALL 

HBl/T 

0554  Fteo 

3R1 

2000 

■■1451  4D4F55AE3 

4 

OB 

'ftiUNT  CP/M  DISK  ■<  EDT 

054B  77 

HOV 

Mm  A 

546!  DBSO 

all  T ( : 

IN 

3400 

955D  2203VQ 

SHL  D 

CHAR AD 

B4ftJ  £4 aa 

AN  I 

200Q 

555F  C9 

RET 

4445  £26194 

JUI 

BJ  JTI 

0560  2AD370 

C3HX2  r 

LHL  D 

CHAR A D 

4469  210000 

LXI 

XjO 

B 5q3  7 c 

■93  V 

AiN 

€469  2 0 

SJ3T2: 

OCX 

H 

3564  EtTF 

AN  I 

PTC 

946C  7G 

Mil/ 

A*  H 

BB66  77 

R3  V 

fi.fi 

S44D  95 

39A 

L 

1567  11*000 

LXr 

Ph.  64 

G4i£  C2tsBi* 

jne 

B0JT2 

B56A  1? 

DAD 

D 

t 

RS 6ff  3 EDO 

NVI 

4 j 1207 

: 

WAflM  ai37  ROUTINE 

0 560  DC 

CRP 

M 

i 

956E  C29CE5 

JNZ 

cawxzA 

347E  110094 

WSlJTf 

LXI 

BPx  TOP 

B 37  L 70 

HOV 

A«L 

*474  GDQ406 

CALL 

H3KE 

5572  E51F 

AN  I 

77fl 

34TT  oiofsd 

LXI 

3j  UKBUF 

957*  5F 

nflv 

E#  A 

B47A  C 09966 

CALL 

5ETDHA 

0573  HCOCF 

LXI 

Hi  l 4 77000 

047D  0&O2 

Ft  VI 

Cx3 

B 5 70  19 

DAD 

D 

B47F  CUH&BG 

CALL 

SET3EC 

0519  22O1V0 

shld 

CRARA& 

0 402  CDClfi* 

CALL 

HEAD 

0 3 1C  2100CC 

LXI 

Hi  1 4 60 DU 7 

9435  A7 

ANA 

A 

B 5 IF  01  COO 3 

LXI 

Bi  9 60 

0406  C2FBS4 

JN1 

B35JTFL 

0592  U 40CC 

LXI 

Pi  1 4 fcl  UP  J 

$46?  14  t 1 9(7 

LDA 

VKBUF»2 

0505  IA 

GJNX2HI 

L PAX 

P 

B4BC  EfiFG 

AN  1 

7740 

0536  77 

H3V 

Hi  A 

(9  46£  mO 

CPI 

3CR  ICHECX  SIZE 

35S  7 23 

I NX 

H 

849Q  IS  F 96  4 

JNC 

BJOTFL 

0500  12 

I NX 

D 

0493  ic 

1XP 

A 

0301  OB 

OCX 

B 

049  4 67 

713  U 

31  * A 

9 59A  T9 

H3V 

Am  3 

3475  2£dd 

M VI 

LxO 

9593  B| 

JRfl 

c 

9477  E5 

PUSH 

H 

S SBC  C29505 

Wl 

C1NXBB 

9470  44 

rtav 

BjH 

B 53  F 05*0 

RV1 

B.  64 

3477  40 

M3V 

C*L 

9 591  3E20 

RVI 

Am  ■ T 

H43A  CDP306 

call 

set  an  a 

0 S91  77 

C3NX2CI 

NIU 

Mm  A 

9476  0 62  E 

HVI 

Ox  46 

0394  21 

IMX 

H 

5*9F  C3 

V033  T 1 i 

PUSH 

3 

pC75  OS 

Juli 

U 

84A&  CDCI 04 

CALL 

READ 

95*6  G24TB5 

JNE 

G4NN3C 

B4A3  47 

ANA 

A 

05«7  2A0100 

LS1L0 

c Kara a 

04ft4  C£F094 

Jttl 

3J3TFL 

R54C  7£ 

23:1X2  A 1 

NdU 

AmM 

0447  140340 

LHLO 

9UFADR 

0390  F6S0 

3R| 

£Qm 

B4AA  1 13600 

LXI 

5.  120 

0 5°F  77 

N3V 

Mi  A 

54AD  17 

oad 

D 

OSAO  220390 

-^HLD 

Char  a a 

344E  226590 

5HLD 

RUFADfl 

B3A3  C6 

RET 

H4BI  3 AH 290 

LDA 

SECTOR 

B5AA  210GCC 

CJNX31 

LXI 

Rm 1 460000 

3434  Jt 

tm 

A 

05A7  220390 

3RLU 

CM ARAD 

5405  FE1B 

CPI 

27 

B5AA  010004 

LX| 

D*  1024 

3437  QftSC94 

aC 

Y9J3TS 

BSAD  1620 

C3NX3AI 

MV| 

Mm  ’ 1 

3404  1EOI 

HVI 

Ax  1 

05AF  *1 

INK 

H 

B4BC  130270 

UB34  T2  i 

STA 

SECTOR 

05SO  OD 

PCX 

a 

B*BF  F5 

PUSH 

PSV 

6 &0J  73 

Hav 

Ax  S 

B4C0  4F 

xav 

C*  A 

B5ES4i  01 

JFIA 

c 

B4CI  CD&6&6 

CALL 

SETS EC 

G 503  C3ADH5 

JNZ 

C9MX1A 

84C4  n 

PJP 

PSV 

9506  BAD  370 

LULU 

CHAR AD 

84C3  30 

BOR 

A 

B3B9  7E 

tfav 

ftiM 

3406  G3CE3* 

JJIi 

U3BQTJ 

9SHA  F6BD 

3RI 

20  OQ 

040  03 

I NR 

A 

S5RG  77 

113  V 

NiA 

94GA  -IF 

H2  V 

Cj  A 

B5DEJ  C9 

FLET 

3403  CD31S6 

CALL 

aETTAK 

i 

B4CE  01 

¥BJ  J T 3 4 

POP 

3 

1 

LIST  S 

H THE  TtLcTVPt 

BflCF  05 

OCR 

B 

1 

«4D0  C39F&4 

■JILT, 

vaaftTl 

a 53  G 79 

LlSTi 

H3V 

Am  C 

B4B3  El 

POP 

H1 

&5HF  FED  U 

CPI 

CR 

B4Q4  E6 

PU5M 

H 

&0CI  CADCS5 

Jt 

Li  ST  J 

3403  i rp*09 

LXI 

Dx  040  6H 

a 50*  F CD A 

CPI 

LF 

3403  17 

DAO 

a 

B5C6  GAE0B5 

tit 

LI  5T3 

940)  220600 

SHL  D 

6 

95C9  FE20 

CPI 

40  P 

H*LC  1 1 FOOfl 

LXI 

Ox  DBFDH 

95CB  OB 

RC 

B 4&f  L7 

BAD 

D 

BSCC  FLaa 

CPI 

1400 

9 4 ED  2251 00 

3HLP 

1 

0SCE  00 

RNC 

a it J 3EG3 

nvi 

fkt  3000 

95CF  .340  £90 

LDA 

CHAR or 

B4E5  0200 00 

5TA 

0 

£SD2  FE40 

CPI 

7T 

B4EC  330300 

ETA 

5 

35  Da  DS 

RZ 

H4EB  3 EDO 

‘vn 

LxO 

05D5  1C 

INR 

A 

S4E0  0430 

HVl 

3x  45 

BEDS  1IDE90 

3TA 

CHAF1CT 

64EF  HOJ'04 

Lxi 

Dj  LNHT3L 

B5D9  C3EOB5 

JHP 

L 1 RTR 

E4F2  1A 

UB33 T4  e 

LDrtX 

a 

9 5 DC  AF 

LliTl  l 

XRA 

A 

94F3  77 

X3V 

HxA 

BSDD  32 D £90 

5TA 

CHARCT 

E4F4  10 

tNX 

D 

35E3  DBOB 

L I STS  i 

IN 

c 

*4F5  33 

INX 

R 

95 E£  E6£0 

,VJ1 

2000 

G4rb  05 

OCR 

3 

35E4  G2EDB5 

tint 

Lirrs 

34F7  C3F254 

JNZ 

uaasT4 

BSE7  74 

M3V 

Ax  C 

£4 FA  C7 

PET 

&3E3  Dili 

JUT 

1 

1 

B5EA  C 9 

RET 

t 

333TFTRA?  E93JR 

t 

1 

i 

PUNCH 

ROUTINE 

5403  CEJE305 

33  0 T FI*  I 

CALL 

U3UT 

i 

£4FE  0D0fl424F4F 

DO 

CRj  L ft  *3J-D  T Ffl  I LED  H>  EiJT 

B5EO  * 

plpicr 

E3U 

LISTS 

2WC  76 

«LT 

I 

7 

J 

READ£?i 

RJUT1NE 

t 

00713BLE 

STATUS  ROUTINE 

t 

t 

€519  = 

READER 

E3U 

Cdr4in 

ESOD  DElQO 

G3!lSTi 

IN 

a 

050 F E&01 

AN  l 

1 

r 

UcSSACE  JUTPUT  RJUTl'Jt 

3511  C21&S5 

JHZ 

CdNsTI 

J 

3514  2F 

K1A 

05ER  EJD5C5F5 

M0  UTt 

XTML  r 

PUBH  Dt  PUSH  HI  PUSH  PSV 

6515  C? 

3ET 

f 5EF  7E 

A fH 

05J6  AF 

COMSTl * 

XHfi 

A 

55FD  23 

I NX 

if 

3 517  C9 

n£T 

1&F1  FEU  4 

CP  1 

SIT 

t 

95F3  DAFFB5 

OZ 

rl  J UT  \ 

t 

CaN5«LE 

INPUT  HflUTlNE 

9 5F6  E5 

PUSH 

H 

t 

95F7  4F 

fii!  u 

Cm  A 

331  B DODO 

Ca  n i ’j ; 

IN 

0 

&5F9  CD2405 

CALL 

cani ut 

MAY  1978 

INTERFACE  AGE  153 

85FB  El  P3P  H 

B5FC  C3EFS5  J«P  H0UT+4 

0SFF  FSC1DIE3  H0UT1I  P3P  PSVl  P3P  Bt  P3P  Df  XTHL 

0603  C9  HET 


ENTER  MACRU  f'3R 

DISK  I NPUT/0 UTPUT  HERE 

TRK 1 13^  TRACK  BUFFER 

SECT  13=  M0  SUFFER 

FL3PPY  DISK  PRIMITIVE  G3  DE 

ENTRY  P0  I NTS  r 

HOME 

- REST3RE  THE  DISK 

5R*D5K 

- SELECT  a DRIVE 

SETTRK 

* SETS  TRACK  # 

SETS EC 

- SETS  SECTflR  * 

SET  DMA 

- SETS  DISK  PUFFER  ADDRESS 

REAP 

- READ  A SECT0R 

VRITE 

- WRITES  A SECTS R 

REST3RE  R3UTINE 

I 


9*04 

3E03 

HflMEl 

mvi 

Am  3 

8*0* 

M£4 

BUT 

3440 

5 603 

31113* 

LX  I 

Hi  K0MEI 

3*03 

2EQF 

MVI 

Aj  1 70 

8*0p 

P8E0 

but 

3400 

360F 

FB 

El 

6610 

7* 

HLT 

6*1  1 

3E0I 

HOll  El  1 

MVI 

At  1 

3&]  3 

03  £4 

3VT 

3440 

3*L  5 

03  E0 

IN 

3400 

Best 

£693 

AH  1 

£330 

9614 

CA3O06 

JE 

H3MEB 

861  C 

C 00365 

CALL 

MB  UT 

061f 

0D0AS24S53 

OB 

CRiLFi  “RESTaflt  EftRBR ' 

0*£F 

76 

MLT 

66  30 

OEQO 

K3ME2! 

MVI 

CiO 

6632 

CDS  L 0 * 

CALL 

SETTRK 

6*  S3 

G9 

RET 

1 

SELECT  THE  CURRENT  DISK 

6636 

2 1 0090 

5ELD5KI 

LXI 

Hi  CUR  OS  It 

8*39 

7? 

M3V 

Aj  C 

363A 

BE 

CMP 

M 

6633 

CS 

RE 

S63C 

77 

M8U 

Mi  A 

863  D C64l 

ADI 

‘ A 1 

063F 

F5 

PUSH 

F5V 

3640 

COEB0S 

CALL 

MOUT 

a*43 

0D0A404F5S 

DB 

CBi  LFj  ’H8UHT  018X  *,  1 

965J 

FI 

F3P 

PSW 

3*62 

4F 

rtflv 

Cm  A 

3653 

CD2436 

CALL 

COM3  UT 

3656 

GBE365 

CALL 

MiavT 

3659 

202  b 20  *459 

DB 

■ * tvpe  return  S eat 

3666 

CDISSS 

5£L  D3 : 

CALL 

C3WIN 

36*& 

FE0D 

CPI 

CR 

36*0 

02*806 

UNI 

SELD3 

S67D 

4F 

MOV 

C,A 

8*71 

CD24S5 

CALL 

C0N8UT 

3*14 

0E0A 

H VI 

CiLF 

0676 

CDS  46  5 

CALL 

C3N3UT 

3679 

D5£Q 

SELDI  1 

IN 

3403 

0*7& 

0*80 

AMI 

200  Q 

0*?U 

C2 793* 

JH  Z 

5ELD1 

0*50 

C9 

RET 

* 

SET 

TRACK  ROUTINE 

3661 

3E03 

SETTRK: 

MVI 

Ai  3 

6633 

D3E4 

BUT 

344fl 

5*8$ 

210I9Q 

LXI 

H i TRACK 

3638 

71 

HflV 

Mi  C 

S*B9 

03  El 

IN 

34  1C 

6&6B 

BF 

CMP 

M 

B65C 

CADI  3* 

JZ 

STRK3 

MBF 

73 

MOV 

A,H 

6690 

03  Z3 

OUT 

3430 

3*92 

3ElF 

MVI 

Aj-  370 

3694 

£19386 

LXI 

1L  STHK  1 

369  7 

D3E0 

OUT 

34oa 

669? 

FB 

El 

5*9A 

7* 

HLT 

3690 

03  EO 

5TRJC1  : 

IN 

3403 

3690 

E*98 

AM  1 

2300 

069  F 

CADI  3* 

JZ 

STRK3 

06A2 

CD £39 5 

CALL 

Moyt 

6*  AS 

S3454S4B2D 

DB 

♦SEEK  ERR3  ft  ’ i B8  T 

0633 

7* 

HLT 

3631 

2 EDI 

STftHEt 

MVI 

Aj  1 

S6B3 

D3E4 

OUT 

3440 

3635 

G? 

RET 

1 

SET 

SECTOR  R3VTIHE 

3636 

210290 

3ETSEC: 

LXI 

Hj  SECTBH 

36B9 

71 

M3  V 

Mj  C 

a 63  A 

C9 

RET 

5 

SET 

IMA  L J CAT18N 

06B3- 

6? 

SETEHAl 

M3  V 

Lj  C 

86BC 

60 

H3V 

Hi  e 

0630 

220090 

SHLD 

ByFAOft 

8&CQ 

C9 

RET 

8&CI  0*0A 
B*C3  3BQ3 
R*C3  P3E4 
360  7 3AC290 
R*CA  D3E2 
06CC  2A0  590 
S6CF  EB 
6 6 00  2 I ED&& 
B&D3  3 EDO 


HEAD  4 SECTS fi 


READ: 
READI  T 


MVI 

MV  I 

SUT 

L DA 

OUT 

LHLL 

XCHG 

LXI 

MVI 


3.  IQ 
A,  3 
3443 
5 SCTJR 
3420 
BU  FA  DR 


B6D5  03  EC 

BUT 

3400 

06DT  DBFO 

IN 

34  CO 

0*C9  £*20 

A.9I 

400 

fl*DB  3 £88 

KVI 

Ai 01OC 

66DD  C2E2B  * 

JNZ 

EHLD 

66E0  3E0C 

MVI 

Aj  0140 

66E2  03 EC 
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Computer  Tutorial  — Part  IV 

More  Memories 

By  Roger  H.  Edelson,  Hardware  Editor 


This  is  the  third  article  in  this  series  to  discuss  mem- 
ories. The  heavy  emphasis  placed  on  memory  is  due  to 
the  major  role  this  subsystem  plays  in  the  small  com- 
puter system,  both  from  a cost  and  size  viewpoint.  Until 
the  advent  of  the  semiconductor  memory,  the  small 
computer  user  had  no  really  viable  means  of  providing 
the  short  term  memory  function  required  by  almost  any 
computer  application.  As  mentioned  in  an  earlier  article, 
numerous  schemes  were  tried  including  used  core 
planes,  tape  loops,  delay-lines,  etc.  The  problem  with  all 
these  attempts  was  that  they  were  not  available  to  a 
large  proportion  of  the  possible  users,  and  they  were  on- 
ly suitable  for  the  more  knowledgeable  tinkerers. 

Speaking  of  delay  lines,  I just  came  across  a I960 
model  desk  calculator  that  uses  a magnetostrictive 
delay  line  for  its  entire  memory.  The  line  stores  408  bits 
organized  as  5 registers  of  68  bits  each  and  1 register  of 
68  bits.  The  single  register  portion  of  the  line  circulates 
five  times  as  fast  as  the  five-register  segment,  making  it 
more  available  to  the  calculation  logic.  This  is  achieved 
on  a single  line  by  intermixing  the  single  register  with 
the  storage  of  the  five  registers  as  shown  in  Figure  1 

This  is  a unique  method  of  solving  the  memory  prob- 
lem; unfortunately  the  line  is  packaged  in  a box  7x4x1  V2 
inches.  The  electronics  which  includes  two  write  ampli- 
fiers, a read  amplifier  and  address  decoding,  takes  up  a 
full  card.  With  the  presently  available  semiconductor 
memories,  this  storage  function  could  be  implemented 
with  about  three  chips.  You  can  see  why  semiconductor 
memories  have  replaced  almost  ail  other  competing  de- 
vices for  small-to-medium  size  fast-access  applications. 

The  first  semiconductor  memories  were  bipolar  de- 
vices fabricated  using  S-R  (Set-Reset)  flip-flops  with  the 
addition  of  addressing  structures.  The  basic  memory 
cell  of  such  a device  is  shown  in  Figure  2.  As  can  be 
seen,  cross-coupled  NOR  gates  are  used  to  form  the 
flip-flop,  which  is  only  accessible  when  the  word  line  is 
high.  The  output  of  the  flip-flop  is  gated  on  to  the  “0” 
line  for  reading.  An  early  organization  of  this  type  of 
memory  resulted  in  a 64-bit  RAM  (AM29700)  shown  in 
Figure  3.  D0^  are  the  data  input  lines  and  O0.3  are  the 
data  output  lines.  WE  controls  the  write/read  operations 
and  the  CS  line  is  used  to  provide  for  memory  expan- 
sion. A device  built  like  this,  using  Schottky  technology 
is  capable  of  a 17ns  access  time. 

Sixty-four  bits  on  a chip,  while  representing  a signifi- 
cant advance  over  previous  storage  densities,  still  did 
not  meet  the  needs  of  the  microcomputer  industry.  At 
this  point  MOS  technology  began  to  flex  its  muscles 
with  the  development  of  static  and  dynamic  memories. 
Both  types  of  memory  serve  the  same  market  and  were 
developed  at  about  the  same  time.  The  static  devices 
have  the  edge  in  ease  of  use  and  speed,  while  the 
dynamic  types  lead  in  the  power-cost  function. 

Figure  4 is  a diagram  of  the  basic  static  cell  — a six- 
transistor  flip-flop  formed  of  depletion  mode  devices. 
Data  is  stored  as  charge  on  the  gate  of  either  Ga  or  Q,, 
the  cross-connected  transistors.  Devices  Q?  and  Q* 
function  as  high-value  load  resistors.  It  is  Interesting  to 


note  that  it  is  easier  to  fabricate  resistors  as  degerate 
active  devices  (two  terminal  MOSFETs)  than  to  add  the 
extra  process  steps  necessary  to  form  a passive  resistor. 
For  this  device,  we  will  use  the  convention  that  if  Ga  is 
‘'ON"  then  a “0”  is  stored  in  the  ceil,  and  if  Q4  is  “OMM 
then  a "1”  is  stored.  If  Q3  is  “ON”  it  holds  the  gate 
voltage  of  Q*  low  enough  to  keep  device  Q*  "OFF”  and 
the  cell  will  hold  that  state.  Transistors  Gi  and  Gg  form 
switches  which  connect  the  cell  to  the  data  read/write 
lines  when  that  particular  row  has  been  selected. 

Column  selection  is  done  with  the  data  lines.  Figure  5 
shows  the  organization  of  a typical  1024  words  x 1 bit 
memory  (Intel  2102A),  and  Figure  6 shows  a more  de- 
tailed view  of  the  internal  data  path.  Note  how  the  col- 
umn select  line  actually  selects  the  write  buffer  and  a 
read  output  gate. 

For  a read  operation,  a sense  amplifier  connected  to 
both  I/O  ”0"  and  I/O  ”1"  outputs  of  each  column  detects 
the  state  of  the  selected  storage  cell  inthat  column,  if  Q3 
is  on,  then  Q*  is  off,  and  when  Qfi  is  turned  on  (ROW 
SELECT)  current  will  flow  in  the  I/O  ”0”  line.  Current  will 
flow  in  the  opposite  line  (I/O  ST‘)  if  a “1”  is  stored  in  the 
cell. 

To  set  the  state  of  the  storage  cell,  a write  buffer  con- 
trols the  level  of  the  I/O  lines.  If  it  is  desired  to  write  a 
”1”  then  the  I/O  “1”  line  is  taken  to  approximately  Vcc 
while  the  opposite  line  is  held  low  (Vss).  This  action  will 
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override  the  previous  state  of  the  storage  cell  and  the 
new  information  will  be  stored.  A chip  enable  line  is 
shown  which  gates  both  the  internal  data  busses,  allow* 
ing  easy  memory  expansion. 

A newer  entry  into  the  RAM  field  is  the  static  mem- 
ories utilizing  the  C-MOS  (complementary-metal-oxide- 
semiconductor)  process.  One-kilobit  devices  are  avail- 
able with  access  time  under  350ns  and  supply  currents 
of  less  than  100  microamperes.  In  these  memories,  the 
load  devices  are  replaced  with  P-channel  devices.  Static 
RAMs  can  be  built  as  either  synchronous  or  asynchro- 
nous devices.  Asynchronous  devices  will  allow  an  ad- 
dress change  at  any  time  with  no  loss  of  data,  while  syn- 
chronous memories  must  have  a clock  pulse  to  disable 
the  chip  during  address  changes.  Figure  7 shows  the 
block  diagram  of  the  Intersil  IM6523,  a 256  x 1 Asynchro- 
nous RAM. 

The  ability  to  store  charge  on  a capacitor  for  an  appre- 
ciable time  is  utilized  in  the  MOS  dynamic  RAMs.  The 
storage  cell  of  a typical  dynamic  RAM  (in  this  case  the 
Intel  2107B)  is  shown  in  Figure  8 along  with  its  associ- 
ated Input/Output  circuitry.  This  is  a 4096  word  x 1 bit 
memory  organized  using  a 64  x 64  memory  array.  The 
overall  memory  organization  is  shown  in  Figure  9, 

Operation  of  this  memory  is  dependent  upon  proper 
design  of  the  sense  amplifier.  This  device  not  only  senses 
the  small  voltage  changes  when  the  cell  is  read,  but  it 
then  latches  to  the  appropriate  state  to  provide  a logic 
level  output  and  rewrite  the  data  back  info  the  cell.  The 
data  sense/latch  (S/A)  is  shown  in  Figure  10.  It  should  be 
noted  that  this  memory  is  of  the  inverting  type  — that  is, 
the  data  output  at  the  output  pin  is  the  logical  inverse  of 
the  data  written  into  memory.  The  operation  of  the  mem- 
ory depends  on  the  level  of  the  voltage  stored  by 
capacitor  CSTG  — if  it  is  above  V ' a logic  lT'  will  be  out- 
putted, and  if  the  stored  voltage  is  below  V ' then  a logic 
“011  will  be  read. 

Consider  first  a read  operation  where  the  storage 
capacitor  CSTG  is  discharged  (node  1 is  at  Vss),  Before 
the  chip  enable  line  is  brought  high,  the  bit  sense  lines 
will  be  at  a level  of  V'  due  to  the  on  condition  of  tran- 
sistors Gu  When  the  address  lines  have  stabilized,  the 
proper  column  select  line  is  brought  high.  This  turns  on 
device  Gs  and  the  storage  capacitor  is  electrically  con- 
nected  to  the  bit  sense  line.  The  charge  on  the  storage 
capacitor  is  then  distributed  between  CSTG  and  Cuo  (the 
parasitic  capacitance  of  the  bit  sense  line).  Since  the 
parasitic  capacitor  is  much  larger  than  the  value  of  CSTG 
(also  a parasitic  capacitor),  the  voltage  change  of  the  bit 
line  will  be  very  small 

The  sense/tatch  amplifier  is  a cross-coupled  pair  of 
transistors.  The  voltage  level  V'  is  such  that  both 
devices  will  be  in  their  active  regions,  and  the  circuit  will 
act  as  a very  high  gain  regenerative  amplifier.  Therefore, 
if  the  left  bit  line  is  lower  than  the  right  bit  line,  Cb  will 
conduct  more  heavily  than  G*.  This  operation  is  regen* 
erative  and  very  quickly  the  amplifier  will  latch-up  with 
bit-sense-left  going  to  Vss  and  bit-sense-right  going  to 
nearly  V0D  (Vx).  Note  that  during  the  read  operation  the 
previous  contents  of  the  cell  are  destroyed  and  the  read 
operation  is  effectively  a destructive  read.  The  action  of 
the  sense/latch  amplifier  is  such  that  the  information  is 
automatically  rewritten  back  into  Gstg  and  therefore  the 
process  is  transparent  to  the  user,  who  in  effect  sees  an 
NDRO  device.  A write  operation  is  identical  to  the  rewrite 
portion  of  the  read  cycle.  In  the  case  of  a “write,”  the 
new  information  just  overrides  the  state  of  the  sense/ 
latch  and  the  desired  logic  level  Is  written  into  the  cell 

Since  the  information  in  a dynamic  RAM  is  stored  in  a 
capacitor,  it  is  subject  to  a voltage  change  because  of 
leakage  currents  caused  by  parasitic  resistors.  For  this 
reason  the  data  must  be  constantly  rewritten,  or  refresh- 


Figure  3.  Logic  Block  Diagram  for  the  AM29700,  64-bit. 
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Figure  4,  Basic  MOS  Static  Memory  Cell 


Figure  5.  2102  Block  Diagram 
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Figure  6.  Internal  Data  Path. 


MAY  1978 


INTERFACE  AGE  157 


AODHtSS INVERTS 


■HU:;: 

[ ADD 

m z l~* 
r^h Ai 

*sO-n  INV.  1 

I 


X AXIS  * a CELL 

1 OUT  OF  32  l . luc 

DECODER  K select  une 

ifcKVjSuS} 

K'^i  l i! 

! ' 

jvil 

tip 


I ~-|  CEIL  |-^  I H — j CELL  i — | CELL~|-^  * 


I 1 
J L 


U ! .JT^TL  JTeTTL  . J cell-L  j l 

h3>k^:^=:^L_ 

X _TTF==^ 


[ I I I 

^ ■«►  -J  L 


AXIS  1 OUT  OF 
>*V  >k  « DECODER- 

TTT  TTT  TTT 


L- 


— Y SELECT  LINE 

'“I 


*i  Mi  | 


CS?< 

CSS5 


I 


J“E^° — 


A*  A*  ^ Ai  Aj  A*  Ai  A, 

Li  J_L  J_L  J_L 


Figure  7.  Block  Diagram  (M6523. 
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Figure  8.  2107B  Memory  Cell  and  Associated 
Circuitry. 
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Figure  9.  2107B  Block  Diagram. 


Figure  10.  Data  Sense/Latch  Amplifier  (S/A). 

ed.  This  can  be  done  by  either  a read  cycle,  a write  cycle, 
or  a read-modify  write  cycle.  As  each  column  has  a 
sense/latch  amplifier,  the  easiest  way  to  accomplish 
this  refresh  is  to  perform  one  read  cycle  on  each  of  the 
64  row  addresses.  For  the  2107B,  the  maximum  refresh 
time  is  2 ms.  In  earlier  memory  subsystem  designs,  the 
refresh  cycle  was  done  by  halting  the  MPU.  This  would 
introduce  delays  into  the  computer  operation,  or  would 
cause  flashes  or  gaps  in  a video  field.  Later  designs  ac- 
complish refresh  during  states  of  the  MPU  when 
memory  access  is  not  required  — cycle  stealing.  The 
Z-80  provides  a dedicated  control  to  implement  this 
transparent  refresh. 
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The  dynamic  RAM  provides  high  storage  densities 
because  of  the  small  substrate  area  required  by  the  stor- 
age cell.  The  storage  capacitor  is  a parasitic  element 
and  therefore  does  not  add  to  the  real  estate.  The  disad- 
vantage is  a somewhat  higher  subsystem  complexity 
over  static  memories.  The  dynamic  memory  also  pro- 
vides a power  saving  over  the  standard  static  MOS 
memories.  The  C-MOS  devices  challenge  the  power 
dissipation  superiority  of  the  dynamic  devices,  but  at  a 
significantly  higher  cost.  As  the  state  of  the  art  matures, 
various  memories  process  improvements  will  provide  in- 
creased storage  densities  with  lower  power  and  costs. 

Figure  11  shows  the  organization  of  the  Intel  2117 
memory.  This  is  a 16K  word  x 1 bit  memory  with  150  ns 
access  time  and  a power  dissipation  of  only  465mW. 
The  same  basic  memory  organization  can  be  used  to 
produce  a read  only  memory  (ROM)  or  a programmable 
read-only  memory  (PROM).  Figure  12  shows  the  block 
diagram  of  the  AMI  56834,  a 512  x 8 bit  uv  erasable  and 
electrically  reprogrammable  memory.  This  device  pro- 
vides for  bulk  erasure  of  the  memory  by  exposing  the 
chip  to  ultra-violet  tight  through  the  transparent  lid. 
After  this  bulk  erasure,  a new  pattern  may  be  stored. 

Other  types  of  PROMs  can  be  built  by  using  fusible 
Ni-Cr  links.  Once  a fusible  link  PROM  has  been  written, 
the  pattern  cannot  be  erased,  although  additional  logic 
“1”s  can  be  placed  over  any  logic  “0”. 

Other  types  of  memory  organizations  may  be  designed 
using  semiconductor  storage  elements,  among  them 
FIFOs  (First-In-First-Out)  buffer  registers,  16  bit  (4  word 
x 4 bit)  register  files,  and  a 4 word  x 2 bit  content  ad- 
dressable memory.  This  later  device  provides  the  novel 
capability  of  data  association,  where  the  memory  can  be 
searched  for  a word  to  match  a specific  word.  Actually 
matching  may  be  done  a bit  basis,  further  expanding  the 
applications  may  be  done  on  a bit  basis,  further  expand- 
ing the  applications  of  this  unique  element.  Figure  13 
provides  a logic  diagram  of  this  device,  the  Signetics 
8220  CAM  element. 

Next  month,  we  will  cover  the  heavyweights  of  the 
non-moving  memory  field  — the  CCD’s  (charge  coupled 
devices),  and  magnetic  bubble  memories.D 


Figure  11.  Block  diagram  of  “second  generation”  16K 
RAM.  2117  family. 
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BASIC’s  Token  of  Good  Fortune 

By  Tim  Ryan 

University  Data  Systems  Copyright  1978 


Most  readers  of  hobby  computing  magazines  have  by 
now  done  some  programming  in  BASIC.  Any  issue  will 
contain  a sample  showing  just  what  a program  written 
in  the  BASIC  language  looks  like.  The  more  sophisti- 
cated reader  may  be  wondering  by  now  just  how  does 
the  computer  manage  to  keep  all  the  statements  and 
variables  in  a program  straight  in  memory.  Particularly, 
how  does  BASIC  allow  the  flexibility  of  changing  code 
so  conveniently  midstream  during  the  interactive  debug- 
ging stage  of  writing  a program.  Some  readers  may  even 
be  thinking  of  writing  changes  to  BASIC  to  give  them 
special  features  they  need. 

In  order  to  reach  the  broad  audience  of  users  who 
have  had  experience  programming  in  BASIC,  but  not  in 
other  languages,  several  concepts  should  be  outlined. 
There  are  several  levels  of  intricacy  constantly  occur- 
ring and  invisible  to  you  as  a BASIC  user  If  you  think  of 
turning  on  a TV  set  and  watching  it,  you  do  not  have  to 
be  aware  of  the  scanning  of  the  beam  across  the  screen 
and  of  the  drift  of  the  station  frequency  you  have 
chosen.  These  are  taken  care  of  automatically  by  the 
electronics  of  the  set.  Likewise,  if  you  are  running 
BASIC,  you  are  not  concerned  about  the  signals  passing 
back  and  forth  on  the  bus,  or  the  translation  of  instruc- 
tions by  the  microcode  or  logic  of  your  processor.  These 
are  handled  automatically.  If  you  begin  to  think  of  your 
computer  in  terms  of  assembly  language  rather  than 
just  BASIC,  there  are  still  several  other  levels  of  subtlety 
that  go  unseen.  These  are  located  in  your  operating 
system  and  your  specific  flavor  of  BASIC. 

OPERATING  SYSTEM 

You  may  be  so  used  to  working  in  BASIC  that  you 
don't  think  much  about  your  operating  system,  it 
handles  the  routines  kinds  of  chores  that  have  to  be 
done  regardless  of  what  language  you  are  programming 
in.  The  bigger  a computer  is,  the  more  diverse  it  must  be 
in  order  to  talk  to  terminals,  printers,  communication 
lines,  disks,  tapes,  and  other  memory  devices.  If  more 
than  on^person  can  run  something  on  the  computer  at  a 
time,  it  must  schedule  each  job  depending  on  its  needs. 
Your  operating  system  may  be  called  the  “executive"  or 
the  “monitor”  but  no  matter  what  its  name,  it  is  the  un- 
seen workhorse  that  BASIC  must  communicate  with  to 
get  certain  things  done.  There  are  times  when  the  com- 
puter may  seem  to  idle  but  the  monitor  never  sleeps,  it 
"talks  to  itself”  in  a diddle  pattern  during  which  it  is 
constantly  checking  (or  “polling")  to  see  if  someone 
needs  its  help. 

COMPILERS  VS.  INTERPRETERS 

The  operating  system  should  not  be  fussy  about  who 
iVs  willing  to  help.  It  should  be  able  to  handle  BASIC, 
FORTRAN,  PL/I  or  any  other  language  that  you  want  to 
send  it.  There  is  nothing  mysterious  about  each  lan- 
guage, each  is  just  another  program  that  makes  it  easier 
for  you  to  be  understood  by  the  computer  and  still  be 
economical  with  your  own  time.  One  of  these  programs 
may  translate  a high  level  language  into  compiled 
assembly  language,  essentially  casting  the  code  in  con- 
crete. Once  this  is  done  with  a language  like  FORTRAN, 
the  compiler  has  done  its  job  and  from  now  on  the 
resulting  ‘object1  code  produced  by  the  compiler  will 
function  stand  alone. 


In  contrast,  BASIC  is  sometimes  another  kind  of  high 
level  program,  one  called  an  interpreter.  An  interpreter 
translates  the  high  level  language  it  was  designed  for, 
statement  by  statement,  symbol  by  symbol,  each  time 
the  program  is  run,  even  if  the  statement  is  executed 
several  times  in  a loop  in  the  program.  This  has  the  ad- 
vantage of  being  very  flexible  to  allow  for  last  minute 
debugging  changes,  but  much  slower  than  a compiled 
language  where  everything  has  been  pre-transtated. 
Another  disadvantage  is  that  the  BASIC  must  always  be 
present  in  memory  to  perform  the  translation.  To  com- 
bine the  best  of  both  worlds,  some  companies  produce 
two  versions  of  a language,  one  that  runs  interactively 
as  an  interpreter,  and  a second  that  can  compile  the 
resulting  debugged  code.  This,  of  course,  doubles  their 
development  and  maintenance  costs. 

INTERPRETIVE  COMPILER 

In  an  effort  to  economize  on  speed  and  money,  a bet- 
ter BASIC  will  combine  the  features  of  a compiler  and 
interpreter  to  produce  an  intermediate  form  of  code  in 
memory.  This  code  is  more  compact  and  will  execute 
faster  than  the  source  code  statements  you  type  into 
the  computer.  It  is  not,  however,  as  fast  as  compiled 
language  and  the  BASIC  must  still  be  present  in  the 
memory  at  all  times  to  translate  this  intermediate  code. 
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Table  1. 

Statement  Tokens  for  Multi-user  BASIC. 
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The  process  of  compacting  the  code  involved  replac- 
ing each  occurrence  of  a keyword  like  PRINT  or  INPUT 
in  a program  by  a single  character  (or  byte)  called  a 
token.  There  must  be  a unique  token  for  each  keyword 
(or  verb).  Unique  tokens  may  also  be  set  aside  for  arith- 
metic operation  symbols  like  +f  -r  and  other  spe- 
cial symbols  like  (, ),  ",  \ and  #.  Table  1 shows  the  actual 
tokens  used  for  one  version  of  BASIC.  The  resulting  com- 
pact code  exists  only  in  memory,  although  some  ver- 
sions of  BASIC  may  allow  you  to  store  this  'core  image’ 
copy  from  memory  onto  disk  or  tape,  to  allow  fora  faster 
response  time  when  a program  is  brought  into  memory. 

There  are  also  many  other  things  happening  during 
the  conripactlng  process  that  cause  some  of  the  memory 
that  hats  been  saved  to  be  used  for  other  purposes. 
Tables  are  created  containing  ali  line  numbers  and  vari- 
ables in  the  program  and  space  is  set  aside  for  arrays 
that  may  appear  in  a DIM  statement  in  the  program. 
Once  a program  is  in  memory  in  this  reduced  form, 
BASIC  must  undo  the  compaction  process  every  time  a 
command  like  LIST  is  typed,  to  allow  the  program  to  be 
printed  at  a terminal,  or  when  SAVE  is  typed  to  preserve 
the  source  code  for  the  program  on  a device  like  a tape 
or  disk. 

Unfortunately,  this  process  of  compacting  code  is 
also  called  compiling,  so  as  to  confuse  the  distinction 
being  made  here  between  Intermediate  level  of  compila- 
tion like  a BASIC  Interpretive  compiler  The  word  com- 
paction has  been  used  temporarily  in  this  section  in- 
stead of  compilation  to  keep  the  distinction  clear. 

A SPECIFIC  EXAMPLE 

It  is  not  easy  to  choose  a specific  manufacturer's  ver- 
sion of  BASIC  for  discussion  of  details  at  the  token 
level.  As  most  of  us  are  aware,  BASIC  comes  in  57 
varieties  and  31  flavors.  One  of  the  primary  advantages 
of  a high  level  language  is  that  it  should  be  able  to  run 
on  many  different  kinds  of  computers  regardless  of  the 
manufacturer  or  hardware  attached.  Recently,  a national 
minimal  standard  ANSI  BASIC  has  been  adopted  This 
will  help  create  a minimum  set  of  instructions  that  must 
function  "the  same,"  but  It  is  unlikely  to  do  away  with 
the  many  unique  features  that  each  company  might  add 
above  and  beyond  the  standard.  Since  many  of  the  hob- 
by computers  use  the  same  microprocessor  chips 
which  have  the  identical  instruction  set.  and  since  many 
hobby  firms  have  only  small,  in  house  programming 
staffs,  they  are  wary  to  supply  listings  of  source  code 
tjnat  would  allow  users  to  more  easily  understand  or 
modify  BASIC  for  a special  purpose  or  enhancement. 

One  of  the  more  sophisticated  versions  of  BASIC  that 
will  run  on  the  recently  introduced  Heath  H-11,  can  also 
be  purchased  with  source  code.  This  code  is  available 
both  on  microfiche  and  on  magnetic  media  to  licensed 
users  from  the  original  manufacturer,  Digital  Equipment 
Corporation  (DEC).  DEC  manufactures  the  LSM1  CPU 
board  used  by  Heath  and  furnishes  the  RT11  operating 
system  along  with  BASIC-11. 

BASIC-11  is  really  a family  of  languages  meant  to  run 
on  many  different  computers  with  many  types  of  peri- 
pherals. The  member  chosen  for  this  article  is  MU- 
BASIC,  short  for  Multi-User  BASIC,  It  needs  the  RT11 
operating  system  and  at  least  one  disk  or  diskette  drive 
to  run.  Since  there  is  a large  user's  group  called  DECUS 
that  Heath  customers  may  join,  they  can  take  advantage 
of  the  experience  of  many  sophisticated  users  who  have 
paved  the  way  by  testing  the  software,  lobbying  for  fan- 
cy special  features  and  accumulating  programs  in  the 
DECUS  library. 


BASIC 

ASSEMBLY 

Line  number 

Address  Ipr  Label* 
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GO  TD 
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BramcMng  in  an  assembly  language  program  tan  up  to 
absolute  but  the  goal  ii  usually  to  use  a label 

for  a destination  in  a fi r o g r a n rather  than  absoluti1 
addresses  m that  the  program  can  he  tosrfrfl  into  memory 
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resulting  code  Li  called  relocatable  or  position 
independent  code  (PJCl 

Table  2.  BASIC  vs.  Assembly  Language  list  of 
analogous  concepts. 


MU-BASIC 

MU-BASIC  allows  several  different  users  to  be  run- 
ning programs  simultaneously.  There  are  not  many  ver- 
sions of  BASIC  that  can  run  on  hobby  machines  that  are 
this  powerful.  Figure  1,  which  shows  how  memory  is 
used,  helps  you  to  visualize  where  BASIC  is  and  how  a 
BASIC  program  is  divided  up. 

The  left  portion  of  Figure  1 shows  how  the  available 
memory  is  allocated  or  ‘mapped.’  This  overall  break- 
down shows  an  area  called  locore  that  Is  set  aside  to  fur- 
nish the  current  address  of  devices,  as  well  as  to  give  ad- 
dresses to  branch  to  if  certain  kinds  of  errors  are  discov- 
ered or  ‘trapped’  during  the  execution  of  the  program. 

The  highest  address  range  (141362-157777)  is  set 
aside  for  the  operating  system.  As  mentioned  earlier,  an 
interpretive  language  must  always  be  present  in  mem- 
ory to  translate  the  BASIC  code.  The  MU-BASIC  interpre- 
tive compiler  is  located  between  tocore  and  program 
one  in  memory.  Only  one  copy  is  needed  to  handle  sev- 
eral different  programs  written  in  BASIC  simultaneously. 
The  remaining  room  is  divided  between  the  current 
number  of  BASIC  programs  being  run.  Each  BASIC  pro- 
gram or  job  has  a fixed  amount  of  memory  allotted  to  it. 
Jobs  do  not  pool  available  space  to  be  alternately  used 
by  one  job,  then  the  other. 


A SINGLE  BASIC  PROGRAM 

The  right  half  of  Figure  1 is  the  show  and  tell  guide  to 
the  organization  of  a typical  program  written  in  BASIC 
as  it  appears  in  memory.  The  space  shown  is  exclusively 
for  the  use  of  one  program.  The  upper  and  lower  boun- 
daries of  the  job  space  are  fixed  during  a dialogue  when 
MUBAS  Is  started.  Typing  the  command  LENGTH  will 
tell  the  number  of  words  used  and  the  number  of  words 
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Figure  1.  LSI-11  Memory  Layout 

available  at  each  terminal.  The  total  of  these  numbers 
does  not  include  the  area  labeled  header  but  includes 
the  four  remaining  areas  labeled  user  code,  symbol 
table,  strings,  and  arrays.  The  boundaries  are  not  fixed, 
but  shift  as  the  program  is  altered  or  run. 

The  header  for  each  user's  job  contains  a list  of  the 
exact  boundaries  of  the  five  areas  at  any  point  in  time, 
the  address  of  any  free  space,  the  name  of  the  program, 
and  the  number  of  current  lines  being  executed.  It  also 
contains  work  areas  (buffers)  which  hold  data  input  when 
editing  a line  in  an  immediate  mode.  Many  other  pointers, 
counters,  and  condition  flags  also  can  be  found  there. 

The  user  code  contains  the  intermediate  form  of  code 
stored  as  tokens,  text  and  references  to  the  symbol 
table.  All  line  numbers,  variable  names,  numeric  con- 
stants, and  keywords  are  changed  from  the  form  in 
which  they  are  entered  to  an  altered  form.  Line  numbers 
and  variable  names  are  stored  as  a two-byte  reference  to 
a spot  in  the  symbol  table.  Numeric  constants  are 
stored  in  three  different  ways.  If  the  number  is  an  inte- 
ger between  0 and  255,  it  is  stored  as  two  bytes  (byte 
one  is  375).  If  it  is  an  integer  between  -32767  and  + 32767 
not  in  the  range  0-255,  it  is  stored  as  three  bytes  (byte 
one  is  376),  and  if  it  is  neither  of  the  first  two,  it  is  stored 
as  a first  byte  of  374,  followed  by  a four-byte  floating 
point  number.  Keywords  are  stored  as  a single  byte 
token.  Each  statement  ends  with  an  end-of-line  token 
regardless  of  whether  this  results  from  a backlash  in  the 
code  or  the  termination  of  a line  of  code.  The  last  byte  of 
the  user  code  area  is  an  end-of-program  token. 

The  symbol  table  contains  one  entry  for  each  differ- 
ent line  number  and  variable  name  in  the  program 
regardless  of  how  many  times  either  appears  in  the  pro- 
gram. The  line  number  reference  consists  of  four  bytes, 


two  of  them  hold  the  line  number  and  the  other  two 
point  to  the  location  of  the  beginning  of  the  line  in  the 
user  code  area.  The  variable  name  may  be  numeric,  or 
string,  and  may  also  represent  an  array.  The  variable  en- 
try requires  ten  bytes,  the  first  two  of  which  identify  the 
type  of  variable  it  is,  numeric  (375  377),  array  (376  377)  or 
string  (377  377).  The  remaining  bytes  hold  the  variable 
name  and  either  the  value  of  a variable  or  point  to  where 
the  value  may  be  found.  Every  time  the  user  code  is 
scanned  during  execution,  it  must  go  to  the  symbol 
table  to  check  out  any  reference  to  a line  number  or  to 
check  the  current  value  of  a variable. 


Before  Translation 


10  IF  XI 0*9  THEN  Xl-513 

After  Translation 


User  Code  Area  (as  octal  bytes) 

10  IF  XI  <-  9 THEN  XI  • SIS  \ END 

000  000  203  000  004  237  373  OH  233  000  004  267  376  002  003  200  232 


Sumbo 1 Table  (as  octal  bytes) 

LINE  10  NUMERIC  VARIABLE  XI 

OOO  012  in  in  375  377  m m m lit  000  000  130  061 

10  ADDRESS  NUMERIC  VALUE  UNUSED  XI 

All  numbers  shown  In  memory  are  shown  in  octal  A line 
number  or  variable  reference  In  the  user  code  area  is  a 
relative  address  in  the  symbol  table  Address  000  000 
is  the  first  byte  of  the  table  and  000  004  is  the  fifth 
byte  The  first  two  bytes  of  the  line  number  in  the 
sumbol  table  is  the  only  place  the  actual  line  number  is 
permanently  recorded  anywhere  in  the  total  job  area 
The  address  portion  (last  two  bytes)  of  the  line  number 
entry  is  the  absolute  memory  address  of  the  first  byte 
of  the  translated  line  in  the  user  code  area 

Figure  2.  Sample  view  of  user  code  and  symbol  table 

in  memory. 

The  area  containing  strings  holds  the  data  pointed  to 
by  the  symbol  table  whenever  a string  variable  is  refer- 
enced. Elements  of  string  arrays  are  also  contained  in 
the  string  area.  The  symbol  table  data  contains  the 
length  of  a string  variable.  If  much  string  manipulation 
is  done  in  the  program,  the  string  area  will  become  a 
scratch  pad  for  string  values  that  will  eventually  over- 
flow. Then  a ‘garbage  collector’  routine  will  be  called  to 
consolidate  all  strings  that  are  currently  in  use.  This 
routine  will  also  move  the  strings  to  one  end  of  the  string 
area  so  that  free  memory  can  be  obtained  in  order  to 
continue  execution. 

The  values  of  the  elements  of  numeric  arrays  are  held 
in  a separate  area.  If  the  array  has  more  than  ten  elements, 
it  is  set  up  before  execution  of  the  user  code  as  part  of  a 
preliminary  scan  of  the  code.  This  scan  locates  any  DIM 
statement,  so  as  to  set  up  and  initialize  large  arrays. 

EDITING  THE  PROGRAM 

Typing  a line  of  code  into  the  terminal  in  immediate 
mode  results  in  a module  known  as  the  editor,  calling  a 
routine  known  as  the  translator.  The  translator  con- 
structs a new  line  of  code  from  the  line  that  was  input. 
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If  your  company  can  afford  a pick-up, 
you  can  afford  your  own  computer. 


It's  time  to  think  of  a computer  like  any  other  cost  saving 
business  tool  And  the  computer  every  business  can  afford 
is  the  MITS®  300. 

MITS  will  monitor  your  inventory,  make  out  your  payroll, 
do  your  scheduling,  ordering,  accounts  receivable.  All  the 
jobs  that  used  to  take  weeks,  days  or  hours  to  do,  now  can 
be  done  in  a few  minutes. 

And  believe  it  or  not,  the  MITS  300  microcomputer 
system  is  easier  to  operate  than  a pick-up  truck.  Most  people 
can  learn  its  typewriter-like  keyboard  and 
BASIC  language  in  a couple  of  hours 
using  a self-teaching  package  that  makes 
computer  operation  simple  and  easy 
All  this,  plus  a full  line  of  add-on 
modular  hardware,  operating  software 
and  pre-programmed  applications  soft- 


emu  riiidwAi  Co'iwabun  ¥i > S trjtiiimw*  oi^hc  Comhikp  E^vpMjnu* 


ware.makes  MITS  the  (deal  microcomputer  for  a growing 
business  After  all,  it  s made  by  the  people  who  made  the 
first  microcomputer 

So  put  the  affordable  microcomputer  in  your  office, 
alongside  your  typewriters  and  other  office  equipment,  and 
see  what  you  ve  been  missing.  You'll  wonder  how  you  ever 
ran  your  business  without  it, 

^ A if  you  re  big  enough  to  be  in  business,  you  re 
^ 1 big  enough  for  a MITS. 

Come  in  today  for  a demonstration. 


Chicago  Computer  Store.  Jnc 
SlTTalcoil  Road,  Park  Ridge,  Illinois  60068 
(312)  823-2388 

Aitair  Computer  Center 

4919  B North  Sheridan  Road.  Peoria.  Illinois  61614 
(309)692-7704 

Chicago  Computer  Slore.  Inc. 

Ill  E Wacker  Drive-Concourse,  Chicago, 

Illinois  60601 

□DlOCB©' 

Products  ot  Usd  Perrec  Computer  Corporanon 


get  your  MITS  up! 
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This  new  line  will  be  inserted  into  the  user  code  area  in 
memory  by  the  editor. 

The  translator  analyzes  the  line  character  by  charac- 
ter, deciding  what  token  to  use  and  checking  the  symbol 
table  for  line  numbers  and  variable  names.  Figure  3 
shows  a simplified  flow  chart  that  illustrates  the  transla- 
tion process.  If  the  translator  does  not  find  that  an  entry 
already  exists  in  the  table,  it  creates  an  entry  at  the  end 
of  the  table.  It  alters  the  form  in  which  numbers  are 
stored,  as  mentioned  earlier.  Special  text  tokens  are 
also  inserted  between  quotes  and  text  or  in  a remark 
statement.  If  a NEXT  statement  is  found,  the  translator 
sets  up  a ten-byte  work  area  to  aid  in  execution  of  the 
code  at  a later  time. 

After  the  translation  is  complete,  control  returns  to 
the  editor  routine.  This  routine  inserts  new  and  modified 
lines  or  deletes  lines  whose  line  number  is  typed  alone, 
by  updating  the  translated  code  in  the  user  code  area. 
The  entire  symbol  table  must  be  moved  each  time  there 
is  a change  in  size  of  user  code.  Because  the  ‘free  area’ 
of  memory  is  located  between  the  symbol  table  and  the 
string  area,  the  boundaries  of  both  areas  may  float  when 
room  is  needed  during  the  typing  in  of  code  or  during 
the  execution  of  the  program. 


Figure  3. 


RUNNING  THE  PROGRAM 

When  the  command  is  given  to  RUN  the  program, 
MUBAS  will  become  very  busy.  We  will  ignore  all  the 
times  it  might  be  interrupted  by  the  operating  system  to 
process  the  ticking  of  a clock,  the  processing  of  I/O,  and 
the  swapping  of  control  from  one  user  to  the  next.  In- 
stead, we  will  concentrate  on  the  execution  of  the  trans- 
lated user  code  which  is  waiting  in  memory.  First,  the 
editor  has  the  command  translated  just  as  it  would  for  a 
numbered  statement.  When  it  realizes  there  is  no  line 
number,  it  will  look  the  RUN  command  up  in  a table  of 
commands  to  be  sure  it  is  valid.  It  then  passes  control  to 
the  execution  module.  This  modules  makes  sure  you 
didn’t  change  your  mind  and  hit  control  C key  (AC)  to 
stop  the  program,  and  then  dispatches  the  command  to 
be  executed  by  a RUN  routine. 

This  run  routine  does  two  main  types  of  tasks.  It 
cleans  up  any  unfinished  business  from  the  last  time 
the  program  was  run  (we  may  have  just  been  in  the  pro- 
cess of  debugging),  and  sets  up  new  parameters  based 
on  the  current  state  of  the  program.  It  must  tidy  up  any 
open  files  and  eliminate  the  buffer  space  allotted  to 
such  files.  It  must  also  clear  out  the  values  of  any  vari- 


ables both  in  the  symbol  table  and  the  string  area,  and 
reset  any  parameters  associated  with  the  random  num- 
ber generator  or  special  keyboard  characteristics. 

After  these  items  have  been  initialized,  the  RUN  rou- 
tine then  starts  to  examine  the  code  in  the  user  area  to 
locate  any  DIM  statement.  Any  DIM  statement  found  is 
used  to  allocate  room  in  the  array  area,  if  the  array  is 
numeric.  DEF  statements  are  also  examined  so  as  to 
establish  any  user  defined  functions  needed  in  the  pro- 
gram. The  presence  of  a RANDOMIZE  statement  will 
uniquely  initialize  the  parameters  of  the  RND  function, 
and  then  control  will  pass  back  to  the  execution  routine 


Figure  4.  Overview  of  Translating  and 
Dispatching  Keywords. 


with  the  line  number  pointer  set  to  begin  execution  at 
the  first  statement  of  the  program. 

The  execution  routine  will  then  check  for  AC,  and  if  exe- 
cution is  to  continue,  will  start  to  unravel  the  tokens  in 
the  first  statement.  Since  a large  part  of  the  syntax  check- 
ing has  already  been  done  when  the  token  was  originally 
generated,  the  execution  can  take  place  very  quickly. 
However,  even  the  simplest  of  statements,  such  as  a 
GOTO  statement,  would  require  dozens  of  instructions  to 
be  executed.  MUBAS  scans  the  translated  line  until  it  finds 
the  GOTO  token.  This  must  be  checked  in  a table  of  tok- 
ens and  control  is  passed  to  the  routine  that  handles 
GOTO’s.  This  routine  calls  another  routine  to  get  the  next 
two  bytes  and  use  them  to  get  the  line  number  address 
from  the  symbol  table.  Some  error  checking  must  be 
done  in  case  the  line  number  address  is  not  in  the  sym- 
bol table,  or  an  end  of  line  token  does  not  follow  the 
code  already  interpreted.  The  pointer  that  indicates  the 
current  line  being  executed  must  be  updated,  and  con- 
trol then  passes  back  to  the  execution  module. 

We  can  see  from  this  discussion  that  an  interpretive 
compiler  like  MUBAS  can  not  compete,  in  terms  of 
sheer  speed,  with  a truly  compiled  language  in  which  a 
GOTO  statement  requiring  dozens  of  statements  could 
be  replaced  by  a single  jump  statement  (JMP).  However, 
the  convenience  factor  of  the  flexibility  of  the  interac- 
tive debugging  of  a program,  and  the  simplicity  of  use, 
make  BASIC  a very  powerful  language.  A second  impor- 
tant consideration  is  that  for  most  applications  outside 
of  scientific  computing,  the  issue  of  speed  does  not 
center  around  the  speed  of  execution  in  memory,  but 
rather  on  the  slowness  of  peripherals  like  disks  or 
printers.  In  other  words,  most  applications  are  I/O  bound 
and  not  compute  bound.  This  can  truly  turn  the  tokens 
in  BASIC  into  tokens  of  good  fortune!  L 


MAY  1978 


INTERFACE  AGE  165 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


LOOK 


By  Kenyon  Swartwout 


From  time  to  time,  it  is  necessary  or  desirable  to 
make  modifications  to  an  existing  assembly  language 
program,  such  as  BASIC,  in  order  to  accomplish  some- 
thing  that  it  was  not  originally  designed  to  do.  However, 
even  after  disassembly  of  the  program,  if  takes  a time* 
consuming  search  to  locate  the  section  of  the  program 
where  the  changes  need  to  be  made. 

The  LOOK  program  will  simplify  and  speed  up  this 
locating  task.  Merely  determing  the  byte  or  sequence  of 
bytes  that  you  are  looking  for  and  the  LOOK  program 
will  locate  each  place  that  this  byte  or  sequence  of 
bytes  appears  in  the  unknown  program  and  will  then 
output  each  of  these  addresses  together  with  the  se- 
quence of  byte,  if  the  sequence  of  bytes  is  not  found  in 
the  unknown  program,  NO  MATCH  will  be  displayed. 
The  program  is  self-prompting  and  will  ask  the  following 
questions: 

HOW  MANY  BYTES  (1-9)? 

LIST  BYTES  IN  HEX: 

START  ADDRESS: 

FINISH  ADDRESS: 

The  program  has  been  designed  to  work  with  an  8080 
microcomputer.  The  equipment  I am  using  consists  of 
an  IMSAI  computer,  a North  Star  floppy  disk,  a National 
Multiplex  I/O  board  and  a SOROC  video  terminal.  The 
program  is  addressed  at  0000,  but  could  be  assembled 
to  operate  at  any  memory  location.  For  other  locations, 
lines  3250  and  3260  must  be  changed  to  relocate  the 
Origin  and  Stack  Pointer. 

For  use  with  other  types  of  equipment,  the  input 
routine  at  line  2010  and  the  output  routine  at  line  2210 
may  have  to  be  changed.  If  the  program  is  always  used 
with  the  North  Star  DOS,  the  input  and  output  routines 
can  be  eliminated  by  calling  the  DOS  input  and  output 
routines. 

While  inputting  data,  a CONTROL  C will  stop  the  pro- 
gram and  return  it  to  the  start.  When  asking  for  the 
number  of  bytes,  a "0'’  will  return  the  computer  to  the 
North  Star  DOS.  This  happens  at  line  0170.  After  com- 
pleting each  search,  the  program  will  return  to  the  start 
and  again  ask  for  the  number  of  bytes. 

As  an  example  of  how  the  program  operates,  assume 
that  you  want  to  find  every  location  where  the  input 
routine  (CD  95  01)  is  called  within  our  LOOK  program. 
Here  is  how  it  would  go: 

HOW  MANY  BYTES  (1-9)?  3 
LIST  BYTES  IN  HEX:  CD  95  01 

START  ADDRESS:  00  00 

FINISH  ADDRESS:  02  32 


0011  CD  95  01 
0042  CD  95  01 
004 B CD  95  01 

HOW  MANY  BYTES  (1-9)? 

This  tells  us  that  the  byte  sequence  of  CD  95  01  will  be 
found  at  addresses  0011,  0042  and  004B. 

If  any  reader  would  like  to  have  this  program  recorded 
on  a North  Star  disk,  please  send  me  a blank  disk, 
together  with  $10.00,  and  the  disk  will  be  loaded  with 
the  North  Star  DOS,  the  LOOK  program  assembled  at 
0000  and  the  unassembled  program,  LOO K1.  The  disk  will 
be  returned  within  48  hours.  The  unassembled  LOOK1 
program  can  be  modified  as  outlined  above  and  then 
used  to  assemble  the  program  at  any  desired  location, □ 
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OUTPUT  1ST  MtLtJEiAC.E 
TO  NEXT  MESSAGE 
BAUE  ADDRESS 


PUT  NUMBER 
SAUE  COUNT  IH  C 


lAlTPUl  2ND  MESSAGE 
TO  MESSAGE 
SAVE  ADDRESS 


PUT  1ST  CHAR  IN  HErtQRT 

INFUT  2RD  CHAR. 

OUTPUT  2ND  CHAR, 

Put  2nd  char  in  ACrttiav 


BACK  TO  1ST  CHAR. 
PCX  TO  BlNPflT 


WHEN  ENTERED 
TO  ENTER  NEXT  BYTE 


OUT  START  AO DR  MESSAGE 


TP  ENTER  START  A DDR, 


166  INTERFACE  AGE 


MAY  1978 


S.D.  COMPUTER  PRODUCTS 


P.O.  BOX  28810E 


DALLAS,  TEXAS  75228 


1 AN  EMPIRE  IND  CO 

Low  Cost 

j 

***i£t 

Cassette 

Interface  Kit 

•qs: 
h 1 

$19.95 

EXPANDABLE  EPROM  BOARD 

16K  OR  3 2K  EPROM  $49  95  W/OUT  EPROM 
Allots  You  to  Use  Either  2708  s For  16K  of  Eprom  or 
2716's  For  32K  of  Eprom 

KfT  FEATURES: 

1 All  Address  Lir»es  & Data  Buffered 

2.  Quality  Plaled  through  PC-  Board  Including 
Solder  Mash  and  Silk  Screen 

3.  Selectable  Unit  States 

4 On  Board  Regulation  Provided 
5.  All  Sockots  Provided  W/Board 

WE  CAN  SUPPLY  4 SO  As  2708  s AT  $11.95 
WHEN  PURCHASED  WITH  BOARD 


4K  LOW  POWER  RAM  KIT 
The  Whole  Works  - $79.95 

Full  Buffered  - on  board  regulated  • reduced 
power  consumption  utilizing  low  power  21102-1 
500ns  RAMS  Sockets  provided  for  all  tC's 
Quality  plated  through  PC  board 


•AflcJ  *10  00  lor 
250*i*  RAM  opwancn 


EXPAN DOR AM 
THE  ULTIMATE  RAM  BOARD 
32K  FOR  $475.00 


UK  MODEL 

0*  *151  00 

16K  259.00 

24K  367.00 

32K  475  00 


THE  32K  VERSION  USES  THE  MOS 


32K 

48K 

64R 


*281  00 
519  OO 
757  00 
995  00 


THE  64 K VERSION  USES  THE  MOS 


TEK  MK4115  RAM  AND  HAS  8K  2“?™  Mi  T£K  WM1I6  ***  AND  HAS  I6K 

BOUNDARIES  AND  PROTECTION  4 ururiBV  im irpTni ritura  M BOUNOAHlfcS  ANO  PROTECTION  8 


UTILIZES  DIP  SWITCHES  P C. 


UTILIZES  OiP  SWITCHES.  P C. 


BOARD  COMES  WITH  SOCKETS  FOR  r"  JneruAsilir  uner  piJ  rwipc  BOAHb  COMfS  WITH  SOCKETS  FOR 
32K  OPERATION  LT  PURCHASING  MORE  RAM  CHIPS  nprOATinM 


FROM  SD  COMPUTER  PROOUCTS 


64 K OPERATION 


LOOK  AT  THE  FEATURES  WE 

• MEMORY  ACCESS  TIME  IS  375  nc 

• MEMORY  CYCLE  TIME  IS  500  nt 

• POWER  REQUIREMENTS  ARE- 

8 VOC  400  MA  DC 
16  VDC  400  MA  DC 
— 18  VDC  30  MA  DC 

• ON  BOARD  INVISIBLE  REFRESH 

ADO  $50.00  TO  ABOVE  PRICES  FOR 


HAVE  BUILT  INTO  THE  EXPANDORAMI 

• NO  WAIT  STATES  REQUIRED 

• NO  CYCLE  STEALING  NEEDED 

• ON  BOARD  REGULATION 

• CONTROL.  DATA  & ADDRESS  INPUTS 
UTILIZE  LOW  POWER  SCHOTTKY 
DEVICES 

• DESIGNED  TO  WORK  WITH  Z-80. 

8080.  8085,  CPU’S 

FULLY  ASSEMBLED  AND  TESTED  BOARDS 


Z-80  CPU  BOARD  KIT 
Complete  Kit  $139. 


CHECK  THE  ADVANCED  FEATURES  OF  OUR  Z-80 
CPU  BOARD:  Expanded  set  of  158  instructions, 
8080A  software  capability, 
operation  from  a single 
5VDC  power  supply;  always 
stops  on  an  Ml  state,  true 
sync  generated  on  card  (a 
real  plus  feature!),  dynamic 
refresh  and  NMI  available, 
either  2MHZ  or  4MHZ  op- 
eration, quality  double  sided  plated  through  PC 
board;  parts  plus  sockets  provided  for  all  IC’s. 
♦Add  $10.  extra  for  Z-80A  chip  which  allows 
4MHZ  operation. 


NEW  FROM  S.D. 

“VERSAFLOPPY”™  KIT 

THE  VERSATILE  FLOPPY  DISK  CONTROLLER 

ONLY  $149.00 


FEATURES  IBM  3740  Soft  Sectored  Compatible.  5-100  BUS 
Compatible  lor  Z-80  or  8080.  Control*  up  |u  4 Drive*  (single 
or  double  sided).  Directly  control*  the  following  drives: 

1.  Shugart  SA400/450  Mini  Floppy 

2.  Shugart  SA800/850  Standard  Floppy 

3.  PERSCl  70  and  277. 

4.  MFE  700/750. 

5.  COC  9404/9406. 

34  Pm  Connector  for  Mini  Floppy  50  Pm  Connector  lor  Stand 
ard  Floppy  Operates  with  modified  C P/M  operating  system 
and  C-Basic  Compiler.  The  new  •'Versafloppy"  from  S.O. 
Computer  Product*  provide*  complete  control  lor  many  of 
the  available  Floppy  Disk  Drives.  Both  Mini  and  Full  Size. 
FD1771B-I  Single  Density  Controller  Chip.  Listing*  lor  Con- 
trol Software  are  included  m price. 

FD  1771B- 1 CHIP  ALONE  $39.95 


Features  Play  and  record  K.C  Standard  2400/1200  Hz 
tapes,  300  Baud,  TTl  I/O  Compatible.  Pbasa  Lock  loop, 
Both  22  Pin  Connector  and  8 Pin  Molt*  Connector 
Comes  partially  assembled  Oscillator  and  phase  lock 
Imp  pie  tuned  In  K.C.  Standard.  Selector  switch  sends 
cassette  dele  or  aunliary  mp-jt  date  lo  microprocessor. 
LEO  indicates  logic  I level 


8K  LOW  POWER  RAM 
$159.95 

FULLY  ASSEMBLED  ANO  TESTED  NOT  A KIT 
Imaai  — AMair  — S-tOO  Buss  compatible,  vies  low  po»er 
slat*  21L02-5flO*i»  tuiiy  buHered  on  board  regulated, 
duality  pleiad  Ihiough  PC  boaid.  including  solder  mask  S 
pos  dip  am  nchea  tor  address  select 


•Add  *3000  tor  |j|; 
250ns  RAM  operation 


Z80  STARTER  KIT 
LEARN  COMPUTERS  FROM  THE  START! 
SIMPLE.  STEP  BV  STEP  LEARNING.  CONSTRUCTION, 
PROGRAMMING.  OPERATION,  MEMORIES,  INTER- 
FACING, COMPUTING,  AND  CONTROLLING  WITH 
AUDIO  CASSETTE  INTERFACE  CAPABILITIES. 
Complete  Kit  includes;  Key  board  and  Display;  Z80 
Central  Processing  Unit;  Instructions,-  Operation  Man 
usl;  Learning  Guides. 

Features:  Powerful  ZBO  CPU  with  158  instructions  • 1024 
Bytes  (Expandable  to  2048  Bytes  ON  BOARD)  of  RAM  • 
2 Bi-Directional  Inpul/Output  Ports  with  Handshaking 

• Kansas  City  Standard  Audio  Cassette  Interface  for 
Program  Storage  • Hexadecimal  Keyboard  and  Display 

• Wirewrap  area  for  custom  circuitry  • S-100  Connector 
on  board  for  Memory  and  I/O  Expansion  • 2716/2758 
PROM  Programmer  • “Z-BUG"  Monitor  ROM  (Including: 
Memory.  Port  and  Register  Examine  and  Change  Com- 
mands; Breakpoints;  Single  Step  Capability;  Audio  Tape 
Load  and  Dump;  Execute  user  program  commands.) 
Many  more  unique  features.  The  best  computer  edu- 
cational kit  on  the  market  . . . the  complete  computer 
and  educational  packago  for  only  $199.00.  (Available 
June  197B). 


INTRODUCING  THE  SBC-100 

(The  Z*80  Based,  S-100  Single  Board  Computer) 

$349.00 


FEATURES 

• No  Front  Panel  Needed 

• 2 80  CPU  (2  or  4 MHZ) 

• IK  RAM 

• 4 ROM/PROM  Sockets  for  4K/8K  of  Memory 

• SYNCHRONOUS/ASYNCHRONOUS  Serial  I/O  with 
RS  232  and  Current  Loop  Interface  and  Software 


• Programmable  Bau)1  Rate 

• Parallel  Input  Port 

• Parallel  Output  Port 

• 4 Channel  Timer /Counter 

• 4 Vectored  Interrupts 


RAMS 

21  LO?  500NS 

0hi  $0 

2'LO?  250NS 

8-15  95 

2114  - 4K 

14  95 

not  A - 256 

fl-54  00 

1 103  - IK 

J5 

MK  4115-8K 

11  45 

745  200  256 

395 

CPU’s 

Z — 80  includes  manual 

29  95 

Z-BOA  includes  manual 

34  95 

8O0OA  CPU  8 BIT 

11  95 

8006  CPU  8 BIT 

6 95 

PROMS 

1702A  - IK  - l.Sus  3.95 

or  10/35. 

2708  - 8K  - 450ns  

... .14.95 

5204  - 4K 

7.95 

82S129  — IK 

2.50 

2708U  8K  signetics  650ns 

9.95 

COUNTER  CHIPS 

MK50397  6 Digit  elapsed  timer  8.95 

MK50250  Alarm  clock 

4.99 

MK50380  Alarm  chip 

2.95 

MK50395  6 digit  up/dn.  count.  12.95 

MK5002  4 digit  counter 

. 8.95 

MK5021-Cal.  chip  sq.  root 

2.50 

O.E.M.  SPECIAL 

ASK  ABOUT  SPECIAL  OEM  DISCOUNTS  ON  THE  S D 
SDC  100  — SINGLE  BOARD  COMPUTER 
VERSAFLOPPY 1 '■  — FLOPPY  DISK  CONT ROLLER 
EXPANDORAM  — 32K  RAM 


COMPATIBLE  SET 

$349  OO 
$149  OO 
$4  75  00 


EACH  KfT  IF  PURCHASED  SEPARATELY  TOTAL  $973.00 
ORDER  ALL  3 KITS  TOGETHER  FOR 

$899.00 

Thi*  Powerful  Threesome  Operate*  Together  to  Form  A Comolete  Computer  for  Your  System 


Z-80 

Programming  Manual 


IN  DEPTH  DETAIL  OF 
THE  Z-80  CPU 
MICROCOMPUTER 


S.  D. 


SALES  SPECIAL 

$9.95 


MICROPROCESSOR 

CHIPS 

8212  - 1/0  port 

.3.50 

8214  — P.I.C. 

12.95 

8216  — Non  Invert  Bua  — 

4.95 

8224  — Clock  Gan. 

4.95 

8226  — Invert  Bu*  

.3.95 

PIO  for  2—80 

14.95 

CTC  for  Z— 80 

14.95 

8228  Sy*.  Controller 

8.20 

8251  Prog.  comm,  interfact 

10.95 

8255  prog.  prep. 

interface 

13.50 

8820  Dual  Line  Recr 

1.75 

8830  Dual  Lina  Dr 

1.75 

2513  Char.  Gen. 



7.50 

8838  Quad  Bus. 

Recvr. 

2.00 

74LS138N  — 1/8  decoder 

.99 

8T97-He*  Tri-State  Buffer 

1.25 

1488/1489  RS232  

1.50 

TR  1602B  Uart 

.3.95 

TR  1863  Uart 

8.50 

FD  177 IB- 1 

39  95 

CMOS 

4001  19 

4029 

99 

4002  19 

4042 

69 

4011  19 

4047 

1.50 

4013  32 

4049 

35 

4016  32 

4069 

23 

4017  95 

4071 

19 

4020  97 

4076 

97 

4022  97 

14518 

1.10 

4024  75 

14528 

85 

4027  39 

14529 

85 

S.D.  NOW  HAS  SOFTWARE  FOR  IT’S  CUSTOMERS 


CP/M  DISK  OPERATING  SYSTEM 


$99.95 


CP  M i*  a powerful  disk  operating  system  which  has  becomo  an  industry  standard  It  is  compatible  with  several 
disk  based  FORTRAN  and  BASICS  This  package  include*  a C.P/M  diskette  immi  or  <uM  sue)  adapted  for  5 O » 
SBC  lOO/VERSAFLOPPY  EXPANDORAM  board  set  Complete  documentation  is  included  i * CP/M  is  a reg 
istered  trademark  of  Digital  Research  Corp  Pacific  Grove  CA 


2 80*  DISK  BASED  ASSEMBLER 


$69  95 


149.95 


Runs  on  ANV  CP/M  based  disk  system  Assemble* 
the  official  Ziiog  Mustek  Mnemonic*  Contain*  ex 
tensive  set  of  pseudo  op*  Available  on  mini  or 
full  size  diskette 


SD  MONITOR 

Powerful  monitor  for  SBC  100  single  board  com 
puter*  includes  an  VER5AFLOPPV  control  firm 
ware  Comes  in  2716  prom  Avaifoble  m 4 6 weeks. 


VERSAFLOPPY1  1 CONTROL  FIRMWARE 


$24.95 


VERSAFLOPPY  DIAGNOSTIC  PROGRAM  . 


$24.95 


Provides  control  for  VERSAFLOPPY  and  boats  up 
CP/M  This  runs  on  2 80  8080  o*  BOBS  based 

computers  Available  *n  2708  or  2758  prom 


Provides  routines  which  are  helpful  in  checking  out 
a dish  based  system  Available  in  270B  or  2758 
prom 


★ 


SPECIAL 


SUPER  FLOPPY 

s 0 SALES’  VERSAFLOPPY  S 100  CONTROLLER  BOARD  PLUS 
SHUGART  5A  400  FLOPPY  DISK  DRIVE  INCLUDING  CABLE  FOR  ONLY 

$449.00 


★ 


CALL  IN  YOUR  BANKAMERICARD 
(VISA)  OR  MASTER  CHARGE  OR- 
DER IN  ON  OUR  CONTINENTAL 
TOLL  FREE  WATTS  LINE: 

1—800—527—3460 


Texas  Resident*  Call  Collect: 

214/271-0022 

DEALER  INQUIRIES  INVITEDI 


(All  prices  subject  lo  change 
without  onor  notice  ) 


NO  CODs.  TEXAS  RESIDENTS  ADD 
5%  .SALES  TAX  ADD  5%  OF  ORDER 
FOR  POSTAGE  & HANDLING  OR 
DERS  UNDER  $10  ADD  75c  HAND 
LING  FOREIGN  ORDERS  - U.  S. 
FUNDS  ONLY! 


MAY  1978 


CIRCLE  INQUIRY  NO.  98 


INTERFACE  AGE  167 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


CU  UH  Ai 
IMI7TJ  El 
DO/E  CD  C3  01 
□ ntl]  CO  1A  03 
DDU4  11  12  04 
000/  06  02 
000?  CD  42  0D 

oaot;  to  oo  fli 
001# 


O0UF 

OflOF  CD  1 3 01 
0092  21  1Z  04 
off?ri  'ie 
DD9*  23 
0097  44 
009B  11  flZ  04 
D09B  2A  0F  04 
DOVE  1A 
0D9F  Fd 
□ oao  3A  oih  Q4 
0 DA3  32  01  04 
DD4A  CD  60  01 
B8AY  FI 

00  Aft  HE 

00A&  CA  Kj  00 
O0At  23 
DtiAF  22  fll  04 
uuh/  lj  vw  1M1 
DOBS.  23 
D0bU.  22  OF  04 
Don?  28 

DIIUA  CD  2p  01 
0OI.HD  23 
Q0H(  13 
OOKf  irt 

docd  he 

QQCl  LA  ELrt  00 
0OC4  E3  9»  CIO 
cat;? 

0BR7 

m:r 

odi:/  33 
ouLti  s:d  c:i  01 
DOLE  VA  IIF  04 
DOLE  3S 
BOCF  22  UF  04 
ODd?  /£ 

DOdU  E5 
00IJ4  ED  CE  01 
D0D7  El 
&DI1H  7D 
OODV  Cfi  CE  01 
00EX5  II 6 20 
0OIJL  CD  US  01 
O0F1  21  00  04 
(K4  4£ 

I0E5  21  02  04 
DOEU  7E 
DflC¥  E3 
OUEA  CD  CE  01 
D0EO  El 
DOLE  DA  20 
DOP'D  ED  H0  01 

001  3 HU 
DOF  4 ECi 

DOFTf  21  OL.  04 

BOFtP  /7 

DOFV  71 

DOF  A El 

OQF  E1  at  DO 

0OFD  UY 

OOI  E CA  Olj  01 

0101  23 

0102  C3  ED  00 
OIOS.  2A  OF  04 
01CJEJ.  23 

0100  23  OF  0 "I 
DlOt  C3  ¥2  00 
01  Of  4|j  4f  57  ?P  40 
41  4t  jS>  20  42 
59  54  43  53  20 
30  31  20  39  29 


0600  CALL  RtV 

B*VD  PDF'  H 

□700  CALL  CHLF 

0710  CflU.  STOUT 

0720  MCI  D*  FA 

0730  IWI  Ct2 

0740  CALL  LK1 

0750  CALL  A£v 

0760  * 

0770  *lQQk  F 5ft  CHAfifttTEW  SEQUENCE 
0760  * 

0790  CALL  CKLF 

QQQD  LOCUS  LXI  Hr  FA 

OSLO  HQU  CrH 

0320 


CALL 
LXI 
HQ? 
IHX 
Htju 

lxi 

LHLD 
LOAX 
PUSH 
LDA 
STft 
CALL 
KIP 
CHF 
JZ 
INK 
5HLC 

INK 

EHLD 

Dcy 

LUOK3  CALL 
IN* 
INK 
LUAX 


oul  FJAl.  ADDR  MESSAGE 


Td  E.MT ER  FINISH  ADWi 


FINISH  A OOP  1#  HfL 


CHEEPS  FUN  FINISH 


Hflft  AWK  IN  Tift 


004  0 L 
Q BSD 
QB6D 
DB7D 

DSOD  LUA 

D6?D  ETA,  NUM 

□VO 0 CALL  ENCM 

0910  PUP  F'SH 

0920 
0930 
0940 
075D 
DV6D 
0770 
07H0 
0790 
1000 
1010 
1020 
1030 

1040  CHP  M 

1050  JZ  L 30113 

1060  JHP  I.DDK1 

L 0/0  * 

1000  *1  HID  ROUTINE  F-RINTB  ADDRESS  ANU  MATCHED  EFfTEE 


LOOKS 


1040  N 
imo  r-'fiT 
1110 
1120 
1130 
1140 
1150 
X E 60 
1170 
1 ISO 
1 190 
1200 
1210 
1220 
1230 
1240 
1250 

1240  PflTl 

1270 

I12B0 

12VD 

1300 

I3in 

132Q 

1330 

134D 

1350 

1340 

1370 

1380 


INK  fiP 
CALL  ENLF 
LHLD  sa 
UCX  H 
0HL3  SA 
HOLT  At  PI 
PUSH  H 
CALL  Maui 
PDF  H 
HdV  ArL 
CAL).  HdUt 
HWI  Br 1 1 

CALL  LHBUI 
LKX  HtNbrR 
NUU  CtH 
LXI  Hr  BYTE 
mv  A»M 
F'LJSH  H 
CALL  H3UT 
PCP  H 
HDI  Et 1 1 

CALL  CHOUT 
DDK  c; 

PLJBM  H 
LXI  HtNH 
HdD  A. 2 

HdU  Hri: 

POP  H 

HUI  ArO 


Atxm  UF  DH  6V1E 
LUNsJCRT  Td  HEX  0 OUT 


1400 

1410 

1420 

1430  pfilH 
1440 
1450 
1460 
14/0  NA 


CHF' 

42 

INX 

JMP 

LHLD 

INX 

15  H 1.0 

JMF' 

asc: 


0124  OB 

0125  1C  IV  53  54  20 

42  59  54  4E  53 

20  49  4E  70  4J1 

45  56  SA 

0137  0D 

0I3S  53  54  41  52  54 

2D  41  14  11  32 

45  5.3  S3  3A 

D14A  OO 

DL47  16  19  1L  19  53 

40  20  41  91  44 

S3  95  53  S3  3A 

0156  4JU 

0157  1C  IF  71  ID  41 
bl  93  4EJ 

DiSF  m 
PUD 
0160 
0160 
D 3 60  /B 
0161  Eft 
016V  CO 

0163  79 

0164  «J 
01*5  C0 

0166  CD  C3  01 
016?  3A  ut  04 
016L  FE  DO 
0I6E  CA  DO  DO 
0171  Vi  57  01 
0179  CQ  1 A 02 

0 I 77  CO  Cj  01 
01/A  C3  OH  011 
0I7D 

01  m 

DlTtJ 

Dl/Q  :tft  HI  iu 
DlHfl  2l> 

DHII  3/  0 k HI 
0HJ4  la  l y a pi 
01U7  C? 

01116 
01H6 
B1IHI 
DXHH  16 
01  A?  FF 
01IIA  C5 
HUE:  IF 
09 IM  2b 
D14U>  16 
0 ]pJF  71 
Oil#  33 

0190  70 

0191  II 
0193  Bi 

c i’/:^  t o 
0191  L 9 
0IVS 
OIVXp 
SI  95 


Cisr  yvitu  In  hex; 1 


'3IART  60OPCS6! 


ASC  'FINISH  WIJKESS:  1 


ASC  'NO  HATCH* 


1570 
1500 
1590 
1*0  D 
1610 
1620 
1*30 
1640 
1650 
1460 
1670 
L 60  U 
169U 
1700 
1710 
1720 
173D 
1710 
I 7S0 
i960 
17/0 
I /bin 
i 7?0 
1130  fi 
1S10 
! 020 
1130 
IU10 
1030 


*1 HIS  NOU  r INE  C HE CHS  FDR  ML  A1  FINISH  AUDREUS 
EHCK 


A«B 

H 

Art 


htmiiN  IF  NDI  COUPLE  TI 
Tit  FUUN  ir  NDT  COHPLCTE 


HOV 

trip 
PNI 
HtV 
CHP 
PNI 
CALL 

LDA  HM 

CPI  0 

JZ  SiTfiRT 

LXI  bit  HA  1 

CALL  STOUT 

CALL  CftLF 

JHP  START 

■CHLlPi:  FUP  CDHFL11TIDN  dF  IHTtE  NAItH 

FIN  LUA  FAIN 

llCfr  ft 

SI  A NUN 

JZ  PR  I 

RE1 

4FHIS  ROUTINE  REVERSES  2 BTTEB  IN  HEHdttT 

ftp?  UCX  Q 

XCHTi 
PUSH  E: 

MOV  [It  h 

UCX  H 

HDD  &tfl 

WJU  HrC 

INX  H 

HGU  Htli 

PUP  El 

XCHD 
INX  L> 

PL  I 


**W  1 IN  mEHURY 
.4J«p  PU  FRJpJl  |F  IHRU 


10-70 
11389 
ItiYQ 
I9DD 
1 VI  0 
192D 
IV30 
ivm 
IV5D 
1960 
197  IP 
J9U(b  i 

199ip  -inNjii  bnuiirtt.  rtisrii  char  pie  i ufameo  iw  ai:l, 
i'Don  «l 


D195  LFP  0U 
1197  E6  01 
D19V  CV  9!j  0] 
Dl?L  IPt;  OI 
I19E  L6  7F 
oi ao  nr  03 

DIAL  DA  DU  DD 
01 AS  Ff  30 
0IA7  DA  01 
01 AA  Ft  3 A 
hiat  rm 
Dl/riJ  It  '>i 
01AF  DA  9Q  01 
OIE:?  TE  47 
Olbl  82  95  01 
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SOFTWARE  APPLICATION 


A Memory  Catalog  Program 


By  Jim  Baumgardt 
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For  those  of  us  who  are  not  blessed  with  65K  of 
memory  in  our  computers  it  is  often  necessary  to 
"move”  (readdress)  a RAM  board  to  accommodate  our 
software.  It  would  be  nice  to  have  a way  of  quickly 
checking  to  see  that  the  RAM  we  moved  did  indeed  ar- 
rive at  the  desired  address  space. 

With  this  in  mind,  I wrote  the  memory  catalog  pro- 
gram. In  order  to  satisfy  the  “readily  available”  require- 
ment, the  program  should  reside  in  PROM.  The  version 
listed  here  is  written  to  stand  alone  in  either  RAM  or 
PROM.  It  requires  less  than  a V4K  of  memory  and  a tele- 
type or  CRT  terminal  as  an  output  device.  I included  it  as 
a command  in  my  system  monitor  so  that  it  can  be  in- 
voked by  depressing  a single  key  on  my  console.  This 
gives  me  a map  of  my  memory  allocations,  1 have  also 
found  that  it  is  a quick  and  reassuring  check  of  the  sys- 
tem when  first  powering  up. 

It  was  assembled  using  ESP-1  to  run  at  location  0000 
but  can  be  reassembled  to  run  anywhere.  The  output 
routine  is  written  for  a teletype  or  CRT  and  is  located  at 
the  end  of  the  program  so  that  it  can  be  easily  modified 
to  suit  your  system. 

The  monitor  entry  point  is  the  location  that  the  pro- 
gram will  jump  to  when  it  is  finished  running  and  should 
be  changed  to  fit  your  system.  If  this  program  is  to  be 
called  from  another  program,  then  the  jump  to  MON  at 
location  3F  HEX  should  be  changed  to  a RETurn  and  the 
LX1  stack  at  location  0000  should  be  eliminated. 

The  stack  is  set  by  the  first  instruction  and  should  be 
set  up  to  your  system,  if  the  program  is  to  stand  alone. 

When  running,  the  program  will  scan  all  memory  from 
location  0000  to  FFFF  HEX  and  print  on  the  console  in 
HEX  notation  the  starting  and  ending  addresses  of  all 
good  RAM.  It  will  not  permanently  alter  the  contents  of 
the  memory  and  so  can  be  run  at  any  time.  The  program 
will  also  test  over  its  own  stack. 

The  memory  is  tested  by  reading  a byte,  complement- 
ing it,  and  writing  it  back  into  the  same  location.  It  is 
then  read  out  again,  recomptemented  and  compared 
with  the  byte  originally  read  out.  If  it  compares,  if  is  then 
stored  back  in  the  location. 

If  it  encounters  a PROM  or  a bad  location  in  RAM  it  will 
be  treated  the  same  as  unassigned  memory  space.  Figure 
1 is  an  example  of  the  output  on  my  system.  Figure  2 is  a 
second  run  after  moving  an  6 K block  of  RAM.U 
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f|  bytes  or  pah  for  stalk 

C4  LEVELS!, 


□ □DO 

□ ISO 

STATS 

10U 

□oh 

CONSOLE  STATUS  PORT 

□□BO 

Bin 

l/ATA 

t 01,! 

D1H 

DATA  POST 

BOBO 

G5I3D 

MON 

Edu 

□FaooH 

MONITOR  ENTRY  POINT 

□□DO 

□5  ID 

M 

HOLH] 

IWU 

H 

0000 

05  3B 

o«r. 

OHG 

□ 

□ 000 

31 

00 

04 

□ ?4H 

L * I 

SP  ,4Q0H 

SET  STACK 

ODD  3 

□b 

Ot 

□5  5B 

nvi 

B v □□ OH 

PRINT  CH,LF 

0005 

CD 

11 

□ 0 

□ 5bB 

call 

OUT 

OOElft 

Oh 

flA 

□ E70 

nvi 

0i 

□OAH 

mn 

□mi 

UflU  Dfi  □□ 

0Q13  U.  83 
Dim  C5  11  00 
□ 1311  7& 

□on  ci  ai 
□01  & d 

SYMBOL  TABLE 

ADR0T  UBbD  ElYPAS  UBEE 

MASCI  no  71  HE*0T  UDbb 

ong  noon  out  otm 


15DB  N OUT  - OUTPUTS  THE  CHARACTER  IN  B TO  THE  CONSOL) 

ieib  - 

15EQ  OUT  IN  stats, 

if  10  Alii  flan 

15411  JttZ  OUT 

ifEo  nov  a , b 

15b0  OUT  CAT  A 

W70  RET 


READ  STATUS 
HASH  STATUS  0IT 
UM7  FOR  STATUS 
GET  DATA 
PRINT  JT 


C0NT  L3Bc  p DATA  PtHU  Doric  BQfiC  ERROR-  GOUf 

LOOPL  DO  13  LOO PS  ODffl  L0QP3  PQHC  HON  FfiOfl 

RET  005A  STATS  OBOn  TEST  006? 


□□□□-1FFF  CCOQ-CFFF  F 4ftD-F  4Ff 
□OD3-MrfF  CCOD-CFFF  FIOn-FNFF 

dnjtLe  run  n 1 HENOAY  CATALOG  IF  h AJ: 


Figure  1, 


UB0B-1FFF  400U‘4FFF  GO0Q-7FFF  CCOa-CFFF  F40D-FNFF 
0BGB-1FFF  40D0-MFFF  L£]QD"  7FFF  CCBO-CFFF  F4B0-F4FF 


Figure  2. 


i-i  .■iCH'jki  CAT  A t."!.  fr-  r,  H A.  K 


170  INTERFACE  AGE 


MAY  1978 


DIGI-KEY 

CORPORATION 

( [fun lily  Electronic  Components 


DON'T  FORGET  OUR 
DISCOUNTS  WHEN  COMPARING  PRICES 


: INTEGRATED  CIRCUITS 


I.C.S  • RESISTORS  • TRANSISTORS  • CAPACITORS  e DIODES  • I.C.  SOCKETS  & PINS  • SWITCHES 
CLOCK  MODULES  • OPTOELECTRONICS  • BREAD BOADING  & TESTING  DEVICES  • DRAFTING  SUPPLIES 
DATA  BOOKS*  HEAT  SINKS  • WIRE  • TOOLS  ...  AND  MORE  ...  WRITE  FOR  FREE  CATALOG 


7405 

7406 

7407 


7489  7.19 

7490  44 

7491  70 

749?  44 

7493  44 

7494  70 

7495  .70 

7496  .70 
74100  1 28 
74107  30 
74109  .33 
74116  ' .26 
74171  .35 
74173  44 

74173  .61 
74125  .40 

74176  40 

74178  46 
74137  70 
74141  65 
74145  JO 
74147  I 63 
74145  1 30 

74150  1.16 

74151  70 

74153  65 

74154  1 03 

74155  .70 

74156  .70 

74157  .70 

74160  88 

74161  88 
7416?  86 

74163  .88 

74164  .96 

74165  1.15 

74166  1.15 
74170  2.64 

74174  98 

74175  .93 

74176  79 

74177  .79 
74160  JO 

74180  70 

74181  2.15 

74182  79 
74164  2.15 
74185  2 19 

74189  3 50 

74190  1.73 

74191  1.73 

74197  68 

74193  68 

74194  .88 

74195  88 

74196  88 

74197  88 


74198 

74199 
74721 
74751 
74779 
74798 

74365 

74366 

74367 

74368 


1.49 
1 49 
46 
1.09 
« 
.94 
87 
» 
67 
67 


741500  .78 

741501  78 

74150?  78 

741503  78 

741504  79 

741505  79 

741506  29 

741509  29 

741510  .78 

74151 1 28 

74151?  ?8 

741513  47 

741514  1.07 
741515  78 

741520  28 

74L571  28 

741577  .78 

741S76  .33 

741577  33 

741S78  .33 

741530  78 

741532  .33 

741533  .33 

741537  .33 

741538  33 

741540  .78 

741542  A7 
741547  79 

741546  .77 

741551  78 

74 1554  28 

741555  78 

741573  .39 

741574  39 

74157  4 39 

741575  53 

741S76  39 

741578  39 

741583  .79 

741585  49 

741586  39 

741590  57 

741592  57 

741593  S7 
741595  88 

741586  88 

7415107  39 

7415109  39 

741511?  .39 
7415113  .39 
7415114  39 

7415175  49 

7415126  49 

741513?  81 

7415136  39 

7415138  73 

7415139  73 

74151 51  .75 
7415153  75 

7415154  > 10 
7415155  75 

7415156  75 

741S157  .75 
7415158  7 5 

7415160  1 07 
7415161  I 07 
7415163  I 0? 
7415164  I 0? 
74(5168  1.14 
7415169  1 14 
741S170  1.73 
7415173  1 34 
7415174  1.06 
7415175  84 

74151E1  7.50 
7415190  1.18 
7415191  118 
7415192  98 

741S193  53 
7415194  88 

7415)95  86 

7415196  86 

7415197  86 

7415197  .86 
7415771  106 
7415240  1 90 
7415741  I 90 
741524?  1 70 
7415743  1 70 
7415244  I 70 
7415747  79 

7415748  79 
7415249  .79 
7415251  84 

7415253  84 
7415257  75 

7415758  75 
741576C  34 


7415761 

7.00 

74LS266 

39 

7415273 

1 28 

7415279 

6? 

7415783 

79 

7415783 

65 

7415793 

65 

741579S 

1.12 

7415298 

1.30 

741S365 

67 

7415366 

.67 

7415367 

6? 

7415368 

67 

7415377 

1.S0 

7415386 

.29 

7415395 

1.74 

7415670 

2 34 

811595 

.77 

B11596 

J7 

B1L597 

.77 

811596 

J7 

■ I'm 

6093 

40 

8094 

.40 

B095 

67 

8096 

67 

8097 

67 

8098 

67 

75450 

.88 

75451 

61 

75452 

.61 

75453 

.61 

7S454 

61 

7S491 

.81 

75497 

84 

75493 

109 

7 5494 

1.19 

MCI488N  .90 

| MC1489N  90  ] 

4000  CMOS 

4000 

.23 

4001 

23 

4007 

23 

4006 

1.23 

4007 

23 

4008 

.79 

4009 

44 

4010 

.44 

4011 

23 

401? 

23 

4013 

40 

4014 

.96 

4015 

.96 

4016 

.40 

4017 

105 

40ie 

105 

4019 

.23 

4070 

1 14 

4071 

1 14 

4077 

96 

4073 

23 

4074 

.84 

4025 

.23 

4076 

1.68 

4077 

.40 

4078 

89 

4079 

1.14 

4030 

J3 

4033 

1.51 

4034 

350 

4035 

114 

4040 

1.14 

4041 

J9 

4047 

.79 

4043 

JO 

4044 

JO 

4046 

186 

4049 

.40 

4050 

.40 

4051 

1.26 

4057 

1.26 

4053 

126 

4060 

158 

4066 

.79 

4071 

.23 

407? 

a 

4073 

.73 

4075 

.73 

4061 

.23 

ifia 

23 

450? 

.79 

4510 

1.14 

4511 

105 

4514 

2 80 

4515 

7.80 

4516 

123 

4518 

1.14 

4520 

1.14 

4527 

1.68 

4578 

88 

4585 

123 

74CPO 

73 

JHnDjB 

[AIM 

75 

CA3086 

5°  i 

IF351N 

76  fl 

IF  356 N 

1.20  | 

LF357N 
1713741 
IM301AN 
1M307N 
IM306N 
LM309X 
IM311N 
IM317I 
IM317MP 
IM318N 
LM370MP-5  1.30 
LM320MP-6  130 
IM320MP-B  130 
1M320MP-9  130 
IMJ20MP.17IJ0 
IM320MP151.30 
LM320MP.I8130 
IM370MP.181  30 
1M320MP.74 1 30 
LM373X  750 


3.00 

1 90 

2 70 


.72 
2.70 
2 70 
7 70 
1.15 
1.25 
1.25 
1.25 


98l 
98  L 


LM324N 
IM375N 
1M376H 
IM327N 
LM339N 
LM340T-5 
LM340T-6 

IM340T-8 

1M340T-10  1.25 
1M340M?  1.25 
IM240T-1 5 175 
1M340M8  1.25 
LM340T-74  125 
IM341P-5  .98 

IM341P-6 
1M341P-8 
1M341P.10 
1M341P1? 
1M341P.15 
LM341P-1B 
1M341P-74 
IM348M 
LM349N 
LM358N 
1M1310N 
IMI800N 
1M1B01N 
IM1812N 
IMI830N 
IM1889N 
IM71IIN 
IM2907N 
IM7917N 
LM3089R 
IM3900N 
LM3900N 
IMM0SM 
IM3909N 
1M3911N 
MCI  456V 
MC14S8V 
MC1496N 
MC3303P 
NC536T 


lu__, 

1.60 
.72 
.84 
94 
1.70 
4 80 
1.30 
2.00 
1 25 
1.50 
1 50 
1.30 


88 

1.40 

69 

1.50 

1.00 

.53 

.70 

1.15 

250 

704 

48 


240 
7.40 
2.50 
2 50 
250 
1.75 
1.28 
1.36 


NE5401 
NC555V 
NE5S6A 
NES58N 

Hi  3 MN 
NE560B 
N 156  IB 
NE562B 
NE565A 
NE566V 
NI567V 
UA709CY 
UA710CA 
UA711CA 
UA773CA 
UA733CA 
UA741CV 
UA747CA 
UA748CV 
UA7805CU  1.75 
UA7806CU  1.25 
UA7806Oj  1.75 
UA7812CU  1.25 
UA7812CU  1.25 
UA7815CU  1.25 
UA7818CU  1.75 
UA7674CU  1.25 
UA78L05ACZ  40 
UA78106AC2  40 
UA78108ACZ  40 
UA7811aAC7  .40 
UA7BU2ACZ  40 
UA78U5ACZ  40 
UA78U8ACZ  40 
UA78124ACZ  40 
UA7905CU  1.70 
UA7906CU  1.70 
UA7908CU  1.70 
UA7909CU  1.70 
UA79I2CU  170 
UA79ISCU  170 
UA79I8CU  1.70 
UA7924CU  1 70 


I.C.  SOCKETS 


8 PIN  SOLDER 

1/ 

1 60/10 

14  so  c 

14  PIN  SOLDER 

20 

1 9010 

17.00/C 

16  PIN  50L0ER 

27 

2.10,10 

18  75'C 

15  P<N  VOIDER 

n 

2.75/10 

74  50/C 

20  PIN  SOI  OCR 

30 

2.85  10 

2525, 'C 

27  PIN  SOtOIR 

43 

315  10 

27  75'C 

74  PIN  VOIDER 

M 

3 60,10 

37.75  C 

78  PIN  SOLDER 

4V 

4 75'10 

38.75, C 

40  PIN  VOIDER 

63 

6.0010 

53.50/C 

8 PIN  W-W 

74 

7.30/10 

70.50'C 

14  PIN  W-W 

76 

250/10 

72  00  C 

16  PIN  W-W 

40 

785/10 

75  50/C 

18  PIN  W-W 

60 

5 70/10 

51  00/C 

20  PIN  W-W 

70 

665'10 

59.50/C 

22  PIN  W-W 

.84 

8 00,10 

71. 50/C 

24  PIN  W-W 

96 

9.10/10 

81.50  C 

28  PIN  W-W 

1.1?  10.00/10 

95  TO  C 

40  PIN  W-W 

1 36  1 2 50  1 0 1 15  00  C 

8080A  CHIP  SET 


ONE  EACH  8080A.  8212,  8224  ond  8220  PLUS 
SIXTEEN  2102-1  s — ALL  FOR 


■ \ 
60 
a i 


$49.95 


MICROPROCESSORS 


Best  Values  Yeti 

8080A  8-BITCPU  7U5ECCYCLE 
8212  8 Sit  i.O  PORT 

8216  81  OlRfCTlONAl  BOS  DRIVER 

8724  CLOCK  GENERA  10R 
8728  SYSTEM  CONTROLLER 
8251  COMMUNICATIONS  INTERFACE 
S755  PERIPHERAL  INTERFACE 
1707A  7K  EPROM  1256.8* 

7706  BK  EPROM  (IK«BI 

21071  IK  RAM  500  NS 

5C  MP  5 VOIT  SC  MP  CPU 

7650  MICROPROCESSOR  1 75  MH-7  CLOCK  40  Dll 


WIRE  WRAPPING  WIRE  IN  BULK 

t*d  #r  Blech  10  «*.  Kymr 

100'  52.00  500  58.50  1000'  515.00 

5%  CARBON  FILM  RESISTORS 


% & % WATT  SIZE 

ipa  nto  3*  H 100  1.7* 

100)  pa  roUe  1.2*  « 


PIESSET  SAMPLER 


AN  ASSORTMENT  OF  META1IZID  POtTESTER  CAPACITOtS 

300  CAPS  18  VAlllfS  . 576  00 


METALIZED  POLYESTER  CAPACITORS 


.15  US’IO  10  00  C 


Bishop  Graphics  * 

■ ‘use.11  I ill-'"," 


I LED  DIGITS  AND  LAMPS 


r*.  o,*,a.. 


3)5  S«9*«  Dq-  CC  WUjJ 
J Sag*  CC  tut  S.3S 

V Vg*  Oflfl  CC.  »ed  U1 

8 5-V*  D*ti  CC  «ed  1.30 

8 5«t*»  Dg*.  CA  (ad  UO 

3 Dial  C'S-ti.  CC  Fid  3.30 

3 Dial  Dig/rv  U 3.30 

5 Dial  DijH  CC  Cad  J.*0 

5 Dial  Dijin  CA  R«S  3 *0 

7“  Dial  CC  • «*  3jOO 

r Dial  Deti  CA.  ftxd  3.00 

0<  »*d  I I loo© 

) t*d-t  A1.BO/ 10  • 1*40/100 
Dif  No>re«  «»tf  1-'i tamo 
) Mdw»1O0/10  81*00/100 


14 

1 15/10 

9 00  C 

047 

.15 

125,10  10.00/C 

14 

1.15/10 

900  C 

068 

IS 

125,10  10.00/C 

14 

1.15,10 

9O0/C 

1 

17 

145/ 10  11  00/C 

14 

1 IS.  10 

9 00,  C 

.72 

23 

1.85/10  15.00/C 

14 

115/10 

9 00/C 

33 

30 

740/10  20  00/C 

IS 

125*10  10.00,  C 

.47 

36 

3.00,10  24.00, C 

ELECTROLYTIC  CAPACITORS 


RADIAl  1EADS 


47 /JOV 

08 

65  10 

5.41/C 

.11 

1 50V 

.08 

65  10 

541/C 

11 

7 ? V0V 

08 

.65/10 

5.41/C 

1? 

3.3,50V. 

08 

65/10 

5.41  C 

12 

4.7/35V. 

.08 

.65/10 

5.41/C 

1? 

4J/50V  . 

08 

66/10 

5.75/C 

12 

10,16V 

08 

65/10 

5 41/C 

.11 

10,  25V  . 

08 

.65  10 

566  C 

12 

10  35V 

09 

70,10 

6.17/C 

13 

I0/S0V  . 

. .10 

75  10 

6.58/C 

14 

2?  16V 

06 

67. 10 

5.66/C 

17 

77.75V 

.09 

.70/10 

609/C 

13 

22,35V 

. .11 

85/10 

7.79/C 

IS 

22/S0V 

1? 

1 00/10 

B4B/C 

17 

33  16V 

. . .09 

75  10 

6.90, C 

17 

33  25V 

10 

B1  10 

7 50/C 

14 

33/35V 

. 13  105/10 

965/C 

17 

33,50V 

. . .14  1 13/10 

10  41  C 

19 

47/10V 
47 '16V 
47  75V 
47  35V 
45’50V 
100  10V 
10016V  . 

100/75V 
1O0/35V 
100/50V  . 

720  10V 
270  16V 
270/2SV 
770  35V 
vMjUV 
330.6V 
320  1 0V 
330,16  V 
330,75V 
330,35V 
330.50V  . 

470.6V  . 
470,10V 
4)0  16V 
470  25V  . 
470,35V  . . 
470  50V 
1000  6V  . 
1000  1 0V 
1000. 16V. 
1000/7SV. 
100035V. 
7700  6V 
2200,10V 
7700  16V 


09  .71/10  632/C 
..10  .81/10  7 47/C 
.13  105/10  9 65.  C 
.14  1 13/TO  1041, C 
. .15  1 21/10  11.16/C 
.10  77/10  6.58, < 

.11  85/10  7.78/C 

..13  1.10/10  9 1 5/C 
17  1 41/10  11.85/C 
71  1 71/10  14.55/C 
.13  1 08/10  9.15/C 
..15  1,16/10  9.86 'C 
21  1.71/10  14_55.,C 
. 75  2.03/10  17.26/C 
79  7 35/10  19.96/C 
.14  1.12/10  9 50'C 
.15  1.16/10  9 83/C 
. .71  1 66 '1 0 14  14/C 
.73  1. 86/10  15.79, C 
33  766/10  24  59  C 
. .54  4.30/10  39.73/ C 
15  1.21/10  1 1.16  C 
.21  1.71/10  14.55/C 
.73  1 81/10  15  39, C 
79  7,35,10  19  96, C 
41  3 77/10  30  26  C 
. .54  4.30/J0  39  73  C 
27  1 90/10  16.50,  C 
24  i 96  10  1 6.67, C 
79  235/10  19  96  C 
.47  3 33  10  28.77/C 
60  4 81 1 10  44  45/C 
.36  7 86  10  76.48  C 
47  3.33,10  78  27/C 
.54  4 30,10  36.58/C 


AXIAL  LEADS 

90/10  7 65/C 
.90  10  7.6S/C 
90  10  7.82/C 
100  10  8 31/C 
95/10  7.91/C 
1.00/10  8 31  C 
.90/10  7 .65  'C 


13  1.04/10  9.50/C 

14  1.15/10  9 56/C 
17  130/10  II  72/C 

19  131/10  1289/C 
21  1 71/10  14.55/C 
14  1.13/10  936/C 

17  1.30*10  II  77/C 
.20  1.55/10  13.30/C 
.25  1 .93^10  16  50  C 
.79  2.30  10  19.70'C 

18  1.42*10  12  05  C 

20  1.55.10  13.30/C 
79  7.35/10  19  96, C 
35  2 79/10  23  70/C 
40  3.23/10  27.44/C 

19  1.48*10  13.71/C 
.21  1.64,10  15.13/C 
31  7.45  10  72  70* 
.38  3.07/10  28  38, C 
43  3.43/10  31.68/C 
.60  4.81/10  44  45/C 
70  1.84/10  15.13/C 
31  7.45  10  7?  70-C 
33  2.66  10  24  59/C 
43  3 43  10  31  68  C 
47  3.78/10  34.99/C 
75  6.03  10  55.00/C 
35  7.76/10  75  54/C 

38  3.07  100  78  38/C 
43  3 43  10  31  68  C 
68  5.42/10  50.13/C 
75  6 03/10  55  81  ,C 
43  3 43/10  31  68  C 
60  4 81,10  44  45  C 
68  5 42  ’10  50  13/C 


PATENTED  CHROMAFIITW  SCREEN.  DIE  CAST  MET  A l FRAME 
MOUNTS  IN  PANELS  UP  TO  3/16"  THICK.  NO  EXPOSED 
HARDWARE.  SCRATCH  RESISTANT  AND  EASILY  CLEANE0. 
ELIMINATES  CURE 

MOUNTING  ADAPTERS  AVAILABLE  TO  SIMPLIFY  MOUNTING 
AN0  ASSURE  PERFECT  ALIGNMENT. 

400  BEZEL  WITH  RE0  F II TER 4.95 

4JC  MOUNTING  ADAPTER  FOR  MA100I  & MAI002  .69 

421  MOUNTING  ADAPTER  FOR  MA1010.  . 44 


CLOCK  MODULES 


daect*  trowel 
*V»«  pit  i*i  (ration 


*10.50 

*13.95 

*10.50 

*13.95 

*24.95 

‘13.00 

‘16.45 

*13.00 

‘16.45 


5%  CARBON  FILM  RESISTORS 


RSI  25  « 

•J225  ’TTZ)*? 1 " **  54.49 

Vi  WATT  RESISTOR  ASSORTMENTS 


•si  so  Zm ' p irtr 

RSZSO.miSlutr 


Innmfxm*'  *<R  leu  ■ Mr  i«od» 

!*•  MAI0O1  Ltocl  medM*  <«  ■ Mr 

..T1J  ■ X'lonca  x*««t  IWww  ivtay  *M  t*Yi*el 
it  **»  a>.  *oo<  v o**>«»  per»ob*  >»  6 oc*ro*« 

•■)*«  K UM  aWtaiwx  n (V*  pre*  «xMrt 

raVdlVt  <«»  «R"| 

MA1002A  , tfO  17  M*«  AMrw  (ktk  MAHl 
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High  D'9lls_ 


T U3M 


n^s,irU 


Fr^' 


Dlgl-Kmy  Slot  At 
I ho  tnllre 
AP  Lino 


$5.95 

twiwwiaairw  S6.95 


STRIPS  — WRAPS  — UNWRAPS 


SILICON  TRANSISTORS  


MPS91B 

16 

I.SS/10 

1 3 60  C 

130  00/M 

Mf*S930 

.16 

1 .55/10 

13.60/C 

130  00/M 

MP52777A 

16 

1 .55/10 

13.60/C 

130.00/M 

MPV2369A 

. ....  .16 

1 .55/10 

13.60/C 

130.00/M 

MPS2907A 

16 

1.55/10 

13  60/C 

130  00/M 

MP53393 

16 

1.55/10 

13.60/C 

' 30  00  v 

MP53393 

16 

155/10 

13  60/C 

130.00/M 

MPS3394 

16 

145/10 

13  60/C 

130.00/M 

MPS3395 

. ...16 

1.55/10 

13.60/C 

130.00/M 

MP53563 

16 

145/10 

13.60/C 

130.00/M 

MPS356S 

16 

145/10 

13.60/C 

130.00/M 

VPV3638A 

16 

145/10 

T 3.60,  C 

1X.00/M 

MPS3640 

16 

145/10 

13  60/C 

1 30.00, M 

MPS3641 

16 

145/10 

13.60/C 

130.00/M 

MP53643 

16 

145/10 

13.60/C 

130.00/M 

2N3904 

16 

1.55/10 

13.60/C 

1 30.00, ’M 

7N3906 

16 

145/10 

13.60/C 

1 30.00/M 

7N4124 

16 

145/10 

13.60/C 

130.00/M 

7NA176 

16 

145/10 

13  60/C 

130.00/M 

7N4401 

16 

145/10 

13  60/C 

130.00/M 

2N4403  

145/10 

13.60/C 

130.00/M 

2N4410  

. .16 

145/10 

13  60/C 

130.00/M 

7N5087  . . 

16 

145/10 

13.60/C 

130.00/M 

2 N 5069  

16 

145/10 

1 3.60.,  C 

130.00/M 

2NS210 

16 

145/10 

13  60/C 

130.00/M 

7N3055  

99 

9.70/10 

85.00/C 

800.00/M 

MPF10?  

36 

3.35/10 

30.60/C 

300.00/ M 

2N5457  

48 

4.50/10 

41  OO'C 

400,00/M 

MPSA13 

. . 28 

240/10 

74.00/C 

330  00  v 

MJ7955 

99 

9.20/10 

85. 00/C 

BOO  00, M 

TIP  170 

99 

9.20/10 

85  00/C 

800  M 

p/2  WATT  ZENER  DIODES  J HARDWARE 


DOUBLE  DIGIT  DISCOUNTS  SAVE  YOU  EVEN  MORE I 


.15  IJO/t 

1N57268  33V 
IN5277B  3 6V 
IN57788  3.9V 
1N5729B  4.3V 
INS7308  4.7V 
1N57318  5 1V 
1N57378  58V 
1N5233B  6.0V 
IN52348  6.7V 
1N57358  6 8V 
IN5736  8 7 5V 
1N5237B  8.2V 
1NS7388  B 7V 
IN5739B  9 1V 
1NS7308  10V 
INS741B  11V 


I 11.00/C 

IN52428  17V 
IN57438  13V 
1N5244B  14V 
1N5245B  15V 
1N5746B  16V 
IN52478  17V 
INS748B  18V 
IN5749B  19V 
1N52508  20V 
1N5751B  77V 
1N5252B  24V 
IN57538  75V 
IN5754B  77V 
IN5755B  78V 
1N5756B  30V 
IN57578  33V 


HANDLING 

CHARGES 

0.0«-$  4.99. . . Add  $2.00 


VOLUME  OtSCOUNT  4 
HANDLING  CHARGE 

Al  Homs,  exetpr  Bishop  Gfophici 
ond  Economy  Ttminols  may  bR  com- 
bined for  voWrn*  discounl  First— total 
□II  discount abl*  ittmi  ond  opply  the 


VOLUME 

DISCOUNT 

0.00-S  24.99 NET 


$ 5 .00-524.99.  . • Add  $0.75  vahim*  discount.  Then  odd  to  this  sub-  % 25.00-5  99.99  . Less  10% 

$ 25.00-S49.99. . . Add  $0.50  total j^nondi^untabi.  Hems.  Add  $ 100.00-S499.99  . Leu  15% 

S 50.00-S99.99. . . Add  $0.25  l&L'ZdT-  $ 500.00-S999.99  . lew  20% 

$100.00  A Up  ...  No  Charge  suroncs  to  addresses  in  Ihe  USA  ond  $1000.00  A Up  a a . Less  25% 

Conodo 


SILICON  DIODES 


FREE  CATALOG 


MOLJEX  I.C.  SOCKET  PINS 


85/C  B.70/M  38.70/ 5M  77S00/S0M 


Orders  Accepted  by  Phone  or  Moll 
MosterChorgo  • Bonk-Amerltord  • COD  • Chock 
P.O.  Box  677,  Thief  Rlvor  Foils,  Minn.  S6701 


► Money  Ordor 
(2 IB)  68  1 -6674 


L1DE  SWITCHES 


SPST  15  1.25/10  10A0/C 
SPDT  19  1.70  10  13.00/C 
DPDT.73  2.00/10  19.00/C 


, 00  PF 
270  PF 
|47D  PF 

a, ill 

TOgoPVC  7.50/100'  10.00 '500' f 
22  po  PVC . 7 80,100  H 75  500' 

24  pa  PVC  . 7.10/100'  8 50.500' 

26  ga  PVC  7.10  100'  8.50  500  | 


DIGI-KEY 

CORPORATION 

Quality  Electronic  Components 

P.0.  Box  677  ‘ Thief  River  Foils,  MN  56701  (218)  681-6674 


TTl  1C  459?  P 

. 54.00 

LINEAR  1C  S 952  P 

55  00 

CMOS  74C  555  P 

. S3  00 

POWER  TRANSISTORS  151  P 

53.00 

MEMORY  1 C.’»  597  P 

...  . 53.00 

M05  LSI  I .C.  S 713  P 

54  00 

INTERFACE  I.C.  S 464  P 

54  00 

VOLTAGE  REG  I.C.'s  178  P 

53  00 

LINEAR  AP  1 432  P 

5400 

LINEAR  AP  II  246  P 

53  00 

AUDIO  HANDBOOK  196  P 

53  00 

SPECIAL  FUNCTION 

......  53  .00 

SC/MP  APPLICATIONS 

5500 

B080A  0ESIGN  

55.00 

FET  DATABOOK 

53.00 

CMOS  4000  778  P 

53  00 

ANALOG  MANUAL  637  P 

55.95 

2-56  14  SCREW 
2-56  1/7  SCREW 
4-40  14  SCREW 
4-40  1/7  SCREW. 

6-32  1/4  SCREW 

6- 32  1,7  SCREW 
8-37  3 8 SCREW 
8-32  5,  0 SCREW 

7- 5*  HEX  NUT 
4-40  HEX  NUT 
6-32  HEX  NUT  . 

B-32  HEX  NUT  

NO  7 10CKWASHER  ,05/C 
NO  4 l OCX  WASHER  45  C 
NO  6 l OCX  WAS  HER  ,45/C 
NO  8 LOCXWASHER  4S  C 


99/C 
99/C 
55,C 
. ,60/C 
65/C 

gjc 

90  C 
99/C 
55  C 
55  C 
. 60/C 
60  C 
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ITS  ABOUT  TIMES 

Finally,  a COMPLETE  disk  utility  package  tor  the 
NORTH  STAR  MICRO  DISK  SYSTEM.  A MUST  for 
both  BUSINESS  and  hobby  systems.  PKGUTl  on 
diskette  includes  the  following  four  6060  machine 
language  programs  origined  at  0 {relocations  done 
no  charge):  PAGK.IT  —"Packs  & Unpacks  disk  files 
so  you  can  get  more  slorage  per  disk!  CHANGIT  — 
Prints.  Dumps  andfor  Changes  data  in  disk  liles  up 
lo  a global  level.  DORTIT  — A generalised  soriing 
utility.  COMPfT  — File  comparison  utility.  Will  com- 
pare disk  liles  sequentially  or  by  key  and  display  dif- 
ferences. Diskette  with  lull  user's 
documentation -SS0-00 


North  Star  BASIC  games:  RQADRACE,  EVENWIN5, 
BIORHYTHM,  3D  T1CTAC,  and  the  addicting  SUPER- 
WUMPf  PKGN1  {5  games  on  diskette) $15-00 


VDM-GAMES  {requires  SOLOS  or  CUTER}:  Real  time 
ROBOTS  and  ASTEROID'  PKGV1  Q games  on  1200 

baud  CUTS  tape) £20.00 

Mirrn  P,Q.  Box  922,  Madison  Square 

. Station,  New  York,  NY  10010 

Logistics  N.Y.  res.  add  applicable  sales  tax 


6800  SOFTWARE 

INTERRUPT  DRIVEN  PRINTER  ROUTINE  - Any 
SASIC  program  which  uses  a printer  through  a par- 
allel LO  port  will  run  up  to  50%  fasler? $7.50 

GRAPH  #2  — Create  real-time  graphics  with  ASCII 
characters  on  a SWT PC  GT  61  display  wiih  BASIC! 
Use  standard  BASIC  statements;  no  need  for  tedious 

machine  language  programming £5.50 

The  above  2 programs  require  SWTPC  &K  ©ASIC  2,0. 
LIFE — Play  J.H.  Conway's  game  ol  LIFE.  Enter  a 

pattern  and  watch  it  evolve'  '.....  £7.50 

POTSHOT— Ballistics  trajectory  game  with  a 
realistic  moving  display.  Every  play"differentf  (Re- 
quires SWTPC  GT-61  display} $7.50 

Each  program  requires  a 6000  with  Ml KBUG  and  less 
man  2K  ol  memory.  Full  source  listing  and  MIKBUG 
paper  tape  included,  or  add  $1.00  for  Kansas  City 
formal  cassette 

— Wrile  lor  flyer  on  our  other  programs— 

APPLIED  MICROCOMPUTER  SYSTEMS 

Box  68.  Silver  Lake.  NH  03875 


D C.  METRO  AREA 

TYSONS  CORNER,  VIRGINIA 

COMPUTER  SYSTEMS  STORE 

Microcomputers  & Peripherals 
for  Home,  School,  & Small  Business 
1 984  Chain  Bridge  Rd.,  McLean,  VA.  221 01 
703^821-8333 


DIGITAL  GROUP  OWNERS 

10  MAXI-  Game  £ Cass.  10.MINj 

CAT.  1.00  |~  .1  ^7 

REFUNDW/ORD  I,  A.T.S.&  DEPT1A 
BOX  37  MATTESON,  I L 60443 


/ COMPUTER  HOBBYISTS! 

Nationwide  Classified  ■ 

Advertising  Newsletter 
Buy  & Self  Hardware  & Software 

new/used/unique/low-cost  1 

S3. 75  for  18  inuei.  |t  t 

Free  sample  issue  on  request.  , 

ON  LINE  News  latter 

21896  Santa  Crua  Hwy,  La&  Gitoi,  C>.  96030  f 


SHORTY  CASSETTES  's 

3M  C IO  Low  Noise  High  Denjsty, Short  enough  ; 
to  rewind  and  still  hold  many  programs. 

$1.50  ea.  — 10  for  $14.00  - Send  $1.00  for 
complete  supply  catalog  with  refund  coupon, 


mtm  associate 


1 24QQ0  BESSEMER 
WOODLAND  HILLS,  CA.  9136  7 


r 


A 


fs,  S V SOUTH  FLORIDA 

T Sunny  Computer  Stares , ine. 


• ALPHA  MICRO  SYSTEMS, 

MICRO  FILE,  IMSAI 

• BOOKS,  MAGAZINES,  NEWSPAPERS 

• FULL  SERVICE 

• SOFTWARE 

• WRITE  OR  PHONE  US  FOR  PRICES 
MORE  THAN  JUST  TOYS 


University  Shopping  Center 
1238A  South  Dixie  Highway 
Coral  Gables,  Florida  33146 
(306)  661-6042 


Check  our  prices  — We  wit(  pof  be  urrcterso/d.' 

POLY  6613 

1 drive- No  monitor 

S250D 

POLY-Se 

System  2 

$575 

IMSAI  1 6080 

22  Slot 

$575 

IMSAI 

PC  BoardsfKits 

15%  Qlf 

APPLE!! 

16K 

15%  Off 

EXTENSYS 

Memory 

20%  Off 

AAAA  Computer  How’s 
1477  Barrington,  Suite  17 

W.  Lds  Angeles,  CA  90025  (213)  477-8478 

2708  & 2716  E-PROM  PROGRAMMER 
WITH  SOFTWARE 

For  KIM-1,  Motorola  68QG,  Fairchild 
F-8,  RCA  1802,  or  Intel  8080. 
Assembled  & tested,  $59,95.  Kit  $49,95 

Optimal  Technology,  Inc. 

Blue  Wood  127,  Earlysville,  VA  22936 


Turn-Key  Micro-Computer  Systems  for  pro- 
fessional, commercial  and  industrial  applica- 
lions.  Demonstrations  and  consultation  by 
appointment.  Featuring  IMSAI,  Applied  Data 
Communication,  CP/M  antf  Micro-Soft  BASIC. 

COMPUTER  EMPORIUM 

17931  '\F  Sky  Park  Circle,  Irvine,  CA  92714 
(714)  540-8445 


PROTECT  VALUABLE  EQUIPMENT 

Lightning  and  heavy  machinery  often  create  AC 
power  line  surges.  Extensive  equipment  damage 
may  result.  Suppressor  absorbs  surges,  protect- 
ing delicate  equipment.  Sh-h-hM  Built-in  filter 
greatly  reduces  power-fine  hash  for  h<whlsper" 
operation.  Used  in  processor,  teletype,  power  sup- 
ply, peripherals. 

ELF/T- 1 0 10  amp  Supressor/FiUer  $17,25  ppd. 
ELFFT-3  3amp  Supressor/Filter  $14.25  ppd. 

ELECTRONIC  SPECIALISTS,  INC.,  Dept  TF 
171  S»  Main  St.,  Natick,  Mass.  01760 


NORTH  STAR  SOFTWARE 
VARIETY  PACKAGE  #1 

• INVENTORY  #1 

• HEX.  DEC.  TRANSLATOR  AND 
MEMORY  FILL 

• ELECTRONIC  DESIGN 

• MEMORY  TEST 

• BASIC  AND  MACHINE  CODE 
PROGRAMS 

• GAMES 

• MUCH  MORE 

ALL  ON  ONE  DOUBLE-SIDED 
DISKETTE  ONLY  $20 
FOR  COMPLETE  PACKAGE 

• ADDITIONAL  DOUBLE-SIDED 
DISKETTES  — $5 

MC  OR  VISA  WELCOME  24  HOURS 

MIDWEST  DIGITAL 

863  Wood  Ave.,  Wichita,  KS  67212 
(316)  722-1711 


KIM-1  $245 

SPEC/AL  — includes  power  supply 

Immediate  Delivery 

KfM  4-part  harmony  music  pkg  $35 

4,5  amp  KL  Power  Supply  + 5V,  + 12V  $34 

Write  for  Nsl  of  KIM  memory  and  accessories 

A B Computers 

P.O.  Box  104,  Perkasie,  PA  18944 


MICRO-MARKET  AD  RATE; 

$50,00  per  column  inch.  Maxi- 
mum of  4 column  inches  per  ad. 
Submit  ads  to  Micro-Market  Ads 
INTERFACE  AGE  Magazine, 
PO  Box  1234,  Cerritos,  CA  90701. 
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"George,  we  need  to  know  if  this  device  exists,  and 
what  alternate  sources  are  available.  Get  on  it!" 


• Memory  IC 

• RAM 

• Static 

• 1024x1 


• 450  Nanoseconds 

• NMOS 

• 5 volts 


If  one  of  your  design  engineers  is  spending  hours 
to  solve  the  above  problem,  that's  unfortunate. 


If  you've  got  a whole  department  doing  it,  that's  disastrous. 


With  the  IC  Master  your  people  can  solve 
almost  any  IC  problem  in  30  seconds. 


Your  department  doesn't  have  to  search 
through  stacks  of  catalogs,  Simply  look 
up  the  specs  and  function  you  need, 
Your  engineer  doesn't  need  a part 
number  to  start  with,  either* 


alternate  source  directory  for  pin-f or- 
pin, function -for -function  replacements 
. * . applications  directory.  . . complete 
military  section  , . . complete  part 
numbering  guide  . . . etc.,  etc.  . . . 


All  you  need  is  a problem  to  use 
The  Master, 

Clear  the  room  for  action  with  the 
newly  revised  1978  IC  Master.  Its 

all  under-one-cover  features  include; 
Over  40,000  standard  products  from 
more  than  87  companies  . . . over 
2200  pages  comprising  five  different 
selection  guides  (memory,  micro- 
processor, interface,  linear  and  digital) 
. . . almost  1500  design  data  pages  . . , 


$55*00 


Price  includes  handsome 
bound  reference  volume 
plus  an  updating  every 
90  days  with  the  Spring, 
Summer  and  Fall  issues 
of  IC  UPDATE  magazine 
that  works  hand  in  hand 


with  your  IC  Master  . . 
all  at  no  extra  charge! 
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CIRCLE  INQUIRY  NO.  60 


I ATTN:  Circulation  Manager 
| IC  MASTER 

I U n i ted  Tech  meal  Publi  ca  tions 

| 645  Stewart  Avenue 

I Garden  City,  New  York  11530,  USA 

K 

| Please  rush  me copies  of  the  new  1978 

I IC  MASTER. 

1 □ Bill  me 
| O Payment  Enclosed 
1 □ Bill  my  company 

1 P.O.  #- — 

I 

I Name— * — — — — - 

I Company 

I Address — — — — 

I State Zip 

I Signature- Date 

I For  California  orders  add  6%  sales  tax,  For  New  York 
1 orders  add  8%. 

Also  available  at  better  comp u ter  stores  nationally, 
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Please  post  or  circulate 


Make  your  reservations  now  for  the 


BUSINESS  & PERSONAL  COMPUTER  EXHIBITION 

3rd  Annual 
Computerfest™  ’78 
June  23-25,  1978 
Detroit,  Michigan 

Presented  by  the  Midwest  Affiliation  of  Computer  Clubs 
24  Hour  Computerfest™  Hotline  phone  number  (313)  775-5320 

The  Computerfest™  ’78  to  be  held  in  the  ultra  new  Detroit  Renaissance  Center,  Detroit  Plaza 
Hotel,  June  23-25,  will  feature  a full  scale  three  day  business  and  personal  computer  exhibition. 
The  Computerfest™  will  include  useful  information  on  how  to  computerize  your  business,  home 
or  office.  Bring  your  walking  shoes  to  cover  over  1 00,000  square  feet  of  convention  facilities! 


Only  $5.00  for  all  three  days,  or  save  20%  now  by  pre-registering 
Deadline  for  $4.00  advance  registration  tickets  is  June  15,  1978 
Use  coupon  below  to  get  20%  pre-registration  discount 


• Stupendous  Hobbyist  Exhibits 

• Tours  and  Evening  Activities 

• Club  Hospitality  Suites 

• Special  Club  Meetings 

• Fabulous  Programs 
Special  events  to  feature: 

★ Tours  of  automotive  facilities 

★ Saturday  evening  Detroit/ 
Canada  river  cruise 


• Manufacturer’s  Party 

• Technical  Sessions 

• Giant  Flea  Market 

• New  Product  Displays 

• Seminars  in  computer 
applications  for: 

Education,  Business  systems, 
Computers  for  the  Handicapped, 
Graphics/Art,  Automotive, 
Hobbyist,  New  Technology. 


Limited  exhibit  space  is  available! 

For  convention  booths  contact: 

Mr.  Jim  Rarus  - Chairperson 
Computerfest™  *78 
Box  9578  - Department  WCS 
Detroit,  Michigan  48202  U.S.A. 
or  call  24  hours  (313)  775-5320 

For  convention  advertising  contact: 

Mr.  Ken  Ascher  - Advertising  Director 
c/o  Communications  Electronics™ 

Box  1002  - Department  LVK 
Ann  Arbor,  Michigan,  48106  U.S.A. 

24  hour  Advertising  phone  (313)  994-4441 


Mail  this  coupon  and  make  your 
check  payable  to: 

SEMCO/Computerfest™  78 
Box  9578  - Deptartment  NC 
Detroit,  Michigan  48202  U.S.A. 

□ send  me advance  tickets  at  $4.00  each 

□ please  put  me  on  your  mailing  list 

□ send  me  more  Computerfest™  information 

□ send  information  on  special  hotel  rates 

□ please  send  exhibitors  information 

□ please  send  advertising  information 


c 1978  South  Eastern  Michigan  Computer  Orginization 
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FIFO 

FLEA 

MARKET 


FOR  SALE;  Ohio  Scientific  OSI  430B 
Super  I/O  board,  fully  populated;  A to  D, 
D to  At  Multiplex,  cassette  interface 
(1200  baud  KC)j  serial  I/O,  parallel  I/O, 
etc.  Brand  new.  All  ICfs  in  sockets.  $275. 
Joe  Ruby*  6057  Beck  Ave.,  N.  Hollywood, 
CA  91606,(213)  985-1519. 

FOR  SALE:  Apple  II  computer  with  16K 
of  memory,  2 months  old,  $1200  or  best 
offer.  Also  brand  new  Sharp  13-inch  col- 
or monitor/TV,  $420  firm.  Bob  Majanski, 
214  Coolidge  Ave.,  Hasbrouck  Hts.,  NJ 
07604,  (201)  288-3742  after  7 pm 

WANTED:  Prom  programmer  for  5204's. 
Tom  Cage,  Box  402,  Amarillo,  IX  79105. 

FOR  SALE:  Olivetti  TE-318,  ASR  33  com- 
patible, very  quiet,  RS-232,  72  characters 
per  line,  half/full  duplex,  only  120  hours 
of  operation.  Asking  $650,  Prapote  S,t 
400  Central  Park  West.  No.  15,  New  York, 
NY  10025,  (212)  866-5144, 

FOR  SALE:  8-4115  RAM  chips  (for  S,D. 
Sales  RAM  board)  $100.  Cromemco 
16KZ-W  16K  RAM  board,  factory  assem- 
bled and  tested,  $495.  Sam  Lipson,  8 
Carlisle  Terr.,  Natick,  MA  01760. 

FOR  SALE:  Apple  li  Software  - cassette: 
16K  Blackjack,  multicolor  card  display, 
2-player  paddle  input,  full  Las  Vegas 
rules,  optional  auto-play  by  computer, 
sound  effects,  documentation  incl.,  $10. 
George  W.  Lee,  18803  S.  Christina  Ave., 
Cerritos,  CA  90701. 

WANTED:  Complete  documentation  for 
Viatron  Model  5002  9-track  computer 
tape  recorder.  Must  include  schematics 
and  parts  list  for  unit  and  Model 
129000-00  power  supply.  R,  M.  Sctiect- 
man,  14606  Larch  mere  Blvd.t  Shaker 
Hts.,  OH  44120. 

MOTOROLA  6800  users.  Have  nifty  trace 
program  that  prints  out  the  results  of 
each  step:  CC,  B,  A,  X,  plus  the  PC,  op- 
code, and  instruction  of  the  next  step. 
Program  locates  anywhere  in  memory.  A 
beautiful  debugging  aid.  Uses  combined 
hardware/software  trace  and  will  trace 
through  ROM.  Works  as  is  on  any  D2  kit 
interfaced  to  video  or  TTY.  Works  on  any 
MIKBUG  or  other  system  with  MM1  vec- 
tor user  available,  with  the  addition  of  2 
IC‘s.  Send  $3  and  SASE  for  complete 
listing  and  instructions.  Specify  D2/MIK- 
BUG/Other.  Lynn  Kurtz,  2104  Campo 
Alegre  RcL,  Tempe,  AZ  85281. 

WANTED:  Programs  in  BASIC  and  BASIC 
Plus  in  areas  of  real  estate  finance  and 
marketing.  W.  Blackman,  2741  Beach- 
wood  Dr.,  Hollywood,  CA  90068, 


FOR  SALE:  SWTP  CT  1024  terminal,  64 
characters,  scrolling,  in  custom  case, 
Comes  with  extra  keyboard,  $150.  Also 
Tempo  FMH  2 meter,  handheld,  $150.  In- 
terested parties  send  money  order  or 
cashier's  check  for  any  or  all  to:  Anne 
Warren,  2980  W,  235th,  Apt,  12,  Torrance, 
CA  90505. 

FOR  SALE  OR  TRADE:  HAL  DKB-2010 
Morse  and  Baudot  keyboard  with 
memory  and  manual,  $325  or  trade  for 
memory,  etc.  for  KIM-1.  V.A.  dupe,  Star 
Rte.  Box  60.  Carlotta,  CA  95528,  (707) 
768-3833, 

PAYROLL  SOFTWARE:  Written  in  MITS 
4,1  BASIC.  These  programs  allow  up  to 
400  different  employees  on  a one-disk 
system  Complete  records  are  kept  on 
each  employee  in  each  pay  period,  This 
allows  any  type  of  report  to  be  produced. 
Complete  listings  $16,00.  Listing  and 
diskette  $40.00.  Call  or  write  Jim  Hud- 
son, P.Q.  Box  4492,  Huntsville,  AL  35801 , 
(205)  881-7380, 

NEW  POLY  SOFTWARE:  Using  A00  or 
A01  BASIC.  Over  50  programs  to  choose 
from  Send  SASE  for  a complete  list. 
John  McCalptn,  2203  Ridge  Crest, 
Richardson,  IX  75080, 

FOR  SALE:  Electronic  Systems  Televi- 
sion typewriter.  Assembled,  with  case, 
power  supply,  and  keyboard,  1200  baud, 
parallel  or  composite  video.  $100. 
Assembled  board  only  $50,00.  Unit  less 
keyboard  $75.00,  Vance  Navarrette,  2057 
S.W.  Leewood  Ln,,  Aloha,  OR  97005. 

FOR  SALE:  IMSAI,  six  4K  RAM  boards, 
$100  each:  1 SI 02-2  board,  $150;  1 MIO 
board,  $200;  1 ICOM  minifloppy  w/con- 
t roller,  FDOS  and  BASIC-M  on  diskette,  5 
empty  diskettes,  $825.  All  are  assembled 
and  tested  and  less  than  1 year  old.  A. 
Ronen,  649  S.  Prospect  Ave.v  Redondo 
Beach,  CA  90207,  (213)  372-1969. 

FOR  SALE:  PORTACOM  Briefcase  ASCII 
printing  terminal  w/modem,  keyboard, 
ins,  $595.  DEC  PDP8e5s,  modules,  Ham 
gear.  Free  lists.  Also  buy,  trade,  repair, 
design.  K2DCY,  11  Squire  Hill,  N.  Cald- 
well, NJ  07006. 

MULTIPLE  REGRESSION  on  a micro? 
Sure;  and  if  you're  interested  write: 
Daniel  Buskirk,  1230  York  Ave,,  New 
York,  NY  10021. 

FOR  SALE:  Complete  microcomputer 
system;  new  (purchased  12/77);  fully 
assembled  Byt  8;  Digicomm  Byteuser 
(prom);  Cromemco  D + 7A  I/O  (7  channel 
analog  interface);  Dazzler  (color  TV  inter- 
face): Byte  MRU  (processor);  SD  Sales  4K 
RAM;  all  manuals.  Cost  $1300,  best  offer 
takes  it,  D.G.  Linville,  4865  Pasadena 
Ave,,  Sacto,  CA  95841,  (916)  485-4050, 


FOR  SALE:  3 months  old,  MITS  Altair 
88 00 A,  includes  32K  RAM,  ACR,  2SIO, 
CPU,  ADM-3A,  manuals  Ext.  BASIC  on 
cassette,  etc.  $3,400  or  best  offer,  plus 
free  tape  cassette  recorder  and  25  game 
cassettes.  First  cashier's  check  or 
money  order  to  M,  Wedgle,  1090  S. 
Parker  Rd.,  No.  A216,  Denver,  CO  80231 
by  May  30, 

FOR  SALE:  SWTPC  PR-40  printer.  Less 
than  one  year  new.  Used  very  tittle. 
Assembled  by  professional.  $190  or  best 
offer.  Includes  complete  documentation 
and  new  ribbon.  I pay  shipping.  G. 
Welker,  6956  Deveron  Ridge  Rd.t  Canoga 
Park,  CA  91307, 

FOR  SALE:  Floppy  Tape  Peripheral. 
Complete  with  I/O  board,  8 tapes,  new 
and  used  Uses  stereo  8-track  cartridge. 
Each  cartridge  can  hold  one  program  per 
track  or  8 per  cartridge.  Program  length 
limited  only  by  tape  length.  The  used 
tapes  have  5 or  6 programs  on  each  and 
are  included  free.  They  are  ready  to  run 
and  cover  Star-Trek,  Othello,  other 
games  and  technical  programs.  Will  in- 
terface to  most  microcomputers,  Sche- 
matic included.  Will  ship  UPS.  $100.  R, 
Mendelson,  27  Somerst  PL,  Murray  Hill, 
NJ  07974  f (201)  464-5244. 


CALL  FOR  ARTICLES 

INTERFACE  AGE  is  currently  seeking  ar- 
ticles covering  microcomputer  applica- 
tions in  science  and  medicine.  Specifically, 
we  are  seeking  actual  application  stories 
rather  than  theory.  If  you  have  a good  Idea 
and  are  not  sure  how  to  put  it  on  paper, 
check  our  March  1978  issue  for  the  Style 
Guide  on  page  32. 

Articles  authored  by  individuals  during 
leisure  time  are  remunerated  at  a rate  from 
$15.00  to  $50,00  per  published  page  and  ar- 
ticles describing  company  projects  carry 
author  and  company  byline,  but  no  honorar- 
ium is  offered,  Articles  accepted  will  be 
acknowledged  with  a binder  check  within 
30  days  of  receipt. 

Manuscripts  should  be  double-spaced, 
typewritten  pages,  one  inch  margins,  and 
not  less  than  pages  in  length  (one 
published  page).  Pages  should  be  num- 
bered to  insure  correct  text.  Photographs 
should  be  numbered  and  labeled,  on  the 
backside  with  a description.  Photos  should 
be  taken  with  uniform  lighting  and  back- 
ground, in  the  form  of  glossy  black  and 
white  prints,  Tables,  listings,  etc.,  shall  be 
on  separate  sheets.  Computer  listings 
shall  be  printed  using  a new  ribbon  to 
assure  darkest  print  copy,  Authors  shall 
supply  a statement  of  their  background,  ex- 
pertise and  level  of  accomplishment, 

The  publisher  assumes  no  responsibility 
for  artwork,  photos,  models,  or  manu- 
scripts. Manuscripts  are  not  acknowledged 
or  returned  unless  accompanied  by  a self- 
addressed,  stamped,  return  envelope. 

For  article  submittal  or  further  informa- 
tion, contact  respective  editor,  INTERFACE 
AGE  Magazine,  16704  Marquardt  Avenue, 
Cerritos,  CA  90701  or  call  (213)  926-9544 


MAY  1978 


INTERFACE  AGE  175 


ADVERTISER  INDEX 

ifllo 

Inquiry 

Number 

Pegs 

MANUFACTURERS 

l 

Alpha  Microsystems 

10-11 

2 

Apple  Computer 

. 16-17 

a 

Artec  Electronics.  Inc 

44 

4 

Administrative  Systems.  Inc 

. . . . 40 

5 

Audio  Engineering 

51 

6 

Canada  Systems,  tnc 

52 

7 

Central  Data 

3 

a 

CMC-TEi  .... 

. . .36 

9 

Cgmptronics  . 

32 

IQ 

CornpuTime 

32 

11 

Cromemco,  Inc 

1 

n 

Date  Dynamics  Technology 

. . .30-31 

29 

Data  Dynamics  Technology  Cassettes  65 

14 

The  Digital  Group 

7 

IS 

Digital  Micro  Systems  .......  . , 

36 

17 

t)l lithium  Press 

12  13 

ia 

Dynabyte  

53 

IS 

ES.L  Instruments,  Inc.  , 

... .59 

20 

Electronic  Conirol  Technology  . . 

54 

21 

Electronic  Systems  Furniture  Co. 

5 

22 

EMM  Semi.  Inc 

51 

22. 

Eelsburg  Associates,  tnc 

9 

24 

Forethought  Products 

. . .49 

13 

D C Hayes  Associates  tec 

41 

£5 

Galiager  Research  te  situ  men  is  . . 

59 

26 

Heath  Company  ... 

. .20,  BC 

2S 

iCOM 

176-IBC 

30 

Info  2000  Corporation 

. 48 

INTERFACE  AGE  Back  Issues  . 

155 

■ 

INTERFACE  AGE  Subscriptions 

. . 169 

31 

Inter  tec  Date  Systems  

37 

33 

Meca 

19 

34 

Microcomputer  Devices  Inc.  . . . 

..  39 

35 

Microdesign 

. . 63 

36 

Micromaliort. , . . 

22 

37 

Micro^Term  tnc 

. . .50 

30 

MPI 

GO 

33 

National  Software  Exchange,  Inc 

20 

40 

North  Star  Computers 

25  s 

41 

Osborne  & Associates.  Inc 

6 

42 

Pacilic  Dtgilai 

.49 

43 

PAiA  Elec  iron  ics 

52 

44 

Percom  Data  Co.,  Inc 

...  .33 

45 

Peripheral  Vision  tec.  . . 

.46 

45 

Personal  Computing  78 

. . .65 

* 

Radio  Shack 

21 

47 

Scientific  Research  Instruments . 

67 

48 

Seal 5 Electronic®  

27 

49 

Seal  tie  Computer  Products,  tec. 

. . .47 

32 

Semco/Comptuertest  70 

. .174 

SO 

Soroc  Technology,  inc. 

55 

51 

SWTPC 

IFC 

52 

Space  Byte  Systems  Group 

d3 

53 

Structured  Systems  Group 

...  .14 

54 

Sylyanhills  Laboratory,  tec. 

40 

55 

System  Insights 

26 

56 

Technical  Design  Labs 

15 

e 

TEi-CMC 

38 

57 

Thinker  Toys  

61 

50 

Trace  Electronics  Inc. . 

...69 

59 

Ultra  violet  Products,  Inc 

. ...  .54 

60 

United  Technical  Publications 

. .173 

61 

Vector  Electronic  Co.,  tec, 

9 

62, S3 

Vector  Graphic  Inc. . , , 

tS.  34-35 

64 

V, 5,1.  Corporation  ... 

45  , 

65,66 

Wameco Inc,  ... 

. 36,  00 

67 

Xllex  Corporation 

23 

60,69 

Xybek  , 

36,63 

COMPUTER  STORES/SUHPLUS  STORES 

70 

Advanced  Computer  Products 

163 

71 

A-vidd  Electronics  Co, 

124 

72 

B and  M Communications  

129 

73 

Bite  N Bytes,  Fulierlon,  CA  . . 

142 

74 

Byte  Shop.  Lawndale,  CA  . . 

137  i 

75 

Byle  Shop,  Long  Island,  NY 

129  . 

76 

Byte  Shops  oi  Soulh  Florida 

139 

77 

Byte  Shop,  OH 

125 

78 

Byte  Shop,  Santa  Barbara.  CA  . 

137 

79 

Byte  Shop,  Tuslin,  CA 

. . .140 

ao 

Chicago  Computer  Store 

164 

82 

Computer  Comppnente 

134 

63 

Computer  Enterprises  . . 

136 

84 

Computer  M a rl , N ew  J ersey  . 

141 

65 

Computer  Mari.  Orange.  CA 

109 

66 

Com  pu  ter  Si  o r e . Sa  n t a Mo  n ice , C A 07 

87 

Compulerware 

140 

60 

Dig  i- Key  Corpora  Iron 

.171 

69 

Disc;3 

...  139 

90 

Jade  Computer  Products 

130-131 

91 

Khalsa  Computer  Systems  Inc. 

107 

01 

MicroAge  Wholesale 

141 

92 

Micro  Wo  rid 

. . .95 

93 

Mission  Control . . 

103 

94 

Neighborhood  Comp  u l e r S lore  . 

142 

95 

Panacenler  Inc 

138 

96 

Quest  Electronics 

. ..  128 

97 

Rond  u re  Com  pan  y 

116 

90 

S.D.  Computer  Products 

. . . 167 

99 

Semcom  tec.  , . . 

100 

Sunshine  Computer  Company  . . 

126-127 

* Manufacturer  requests  tec  lory-direct  inquiry. 

Visit  Your  Nearest 
MITS  Dealer 


ARIZONA 

Altair  Computer  Center 
W1E.29tb  St. 

Tucson.  Arizona  65711 
(602)  7487363 
Altair  Computer  Center 
3815  North  Third  St. 

Phoenix,  Arizona  85012 
(602)  266-1141 

ARKANSAS 

JFK  Electronics 
3702  JFK  Bivcf. 

N.  Little  Rock.  Arkansas  72116 
(501)  753-1414 

CALIFORNIA 

Computer  Kits 
1044  University  Ave. 

Berkeley. Calif.  94710 
(415)  845-5300 

COLORADO 

Sound-Tranix 
900  Ninth  Ave 
Greeiev,  Colorado  80631 
(303)  3537588 
Sound-Tronix 

3271  OiJIon  Dr  Pueblo  Mall 
Pueblo,  Colorado  81008 
{303)  545-1097 
Sound-Tronix 
215  Foothills  Pkwy. 
foothills  Fashion  Mall 
Fort  Collins,  Colorado  80621 
(303)  221-1700 

FLORIDA 

Altair  Computer  Center  ol  Miami 

7208  N W.  56th  St 

Miami,  Fia.  33166 

(305)  087  7408 

Altair  Computer  Center  of 

Orlando 

6220  S Orange  Blossom  Trail 
Suite  602 

Orlando,  Florida  32809 
(305)851-0913 

GEORGIA 

The  Computer  Systemcemer 
3330  Piedmont  Rd.  N.E. 

Atlanta.  Ga.  30305 
(404)  231-1691 

ILLINOIS 

Chicago  Computer  Store 
517  Ta  I con  Rd 
Park  Ridge,  Illinois  60068 
(3121  823-2388 
ChicagoComputer  Store 
919  "0"  N.  Sheridan  Rd. 

Peoria.  Illinois  61614 
(309)  6927704 
ChicagoCompuier  Store 
1 1llinois  Center  Concourse 
111  E WackerDr. 

Chicago.  Illinois 60601 

KANSAS 

Advanced  Micro  Systems  Inc. 
5209  W 94  Terrace 
Prairie  Village.  Kansas  66207 
(913)648-0600 


WEST  VIRGINIA 
AND  KENTUCKY 

The  Computer  Store 
Suite  5 

Municipal  Pkg.  Bldg. 

Charleston.  W Virginia  25301 
(304)  3457360 

MASSACHUSETTS 

Mits  Computer  Center 
36  Cambridge  St 
Burlington.  Mass  01803 
(617)  272-1162 

MICHIGAN 

Computer  Store  of  Detroit 
505-507  West  11  Mile  Rd 
Madison  Heights,  Michigan 
48071 

(313)545-2225 
The  Computer  Store  of 
Ann  Arbor 

310  E Washington  St 
Ann  Arbor,  Michigan  48104 
(313)  995-7616  ' 

MINNESOTA 

The  Computer  Room 
3938  Beau  D‘Rue  Dr. 

Eagan.  Minn.  55122 
(612)452-2567 

NEBRASKA 

Altair  Computer  Center 
611  North  27th  St  #9 
Lincoln,  Nebraska  68503 
(402)  474-2800 

NEW  MEXICO 

Computer  Shack 
3120  San  Mateo  N.E. 
Albuquerque.  New  Mexico 67T 10 
(505) 803-8282 

NEW  YORK 

The  Computer  Store  of  New  York 

55  Wesl  39th  Si 

New  York.  New  York  10018 

(212)221-1404 

Micro  Systems  Store,  Inc. 

269  Osborne  Rd 
Albany,  New  York  12211 
(518)  459-6140 
Simplified  Business  Methods 
19  Rector  St 

New  York,  New  York  10006 
(212)  943-4130 

NORTH  CAROLINA 

Computer  Stores  of  Carolina 
1808  E.  Independence  Slvd. 
Charlotte  N.C  28205 
(704)334-0242 

OHIO 

Altair  Computer  Center 
5252  North  Dixie  Drive 
Dayton,  Ohio  45414 
(513)  274-1149 
Altair  Computer  Center 
26715  Brook  Park  Extension 
No  Olmsted,  Ohio  44070 
(216)  734-6266 
The  Computer  Store  Df  Toledo 
8 Hillwyck  St. 

Toledo,  Ohio  43615 

OKLAHOMA 

Altair  Computer  Center 
110  The  Annex 
5345  East  41st  St  . 

Tulsa,  Oklahoma  74135 
(918)  664-4564 


OREGON 

Altair  Computer  Center 
8105  S W Nimbus  Ave. 
Beaverton,  Oregon 97005 
(503)  644-2314 

PENNSYLVANIA 

Microcomputer  Systems,  Inc. 
243  West  Chocolate  Rd 
Hershey.  Pa  17033 
(717)  533-5880 

TEXAS 

Swift  Computers.  Inc 
3208  Beltline  Rd 
Suite  206 

Dallas,  Texas  75234 
(214)241-4088 

Swift  Computers,  Suite  145 
6333  Camp  Bowie  Btvd 
Ft  Worth,  Texas  76116 
Altair  Computer  Center 
7302  Harwin  Dr. 

Suite  206 

Houston,  Texas 77036 
(713)780-8981 
Attair  Computer  Center 
3206  A 34th  St 
Lubbock,  Texas  79410 

UTAH 

Microcosm  Inc. 

534  West  9460  South 
South  Sandy.  Utah  84070 
(801)  566-1322 

VIRGINIA 

Computer-To-Go 
1905  Westmoreland  St. 
Richmond,  Va  23230 
(804)  355-5773 
Megabyte  Computer  Assoc. 

700  Stoney  Point,  Suite  7 
Newtown  Rd 
Norfoik,  Va.  23502 
(004)  461-3079 
Microsystems  Computer  Carp 
Century  Mali— Crystal  City 
2341  S Jefferson  Davis  Hghwy 
Arlington,  Va.  22202 
(703) 979-5566 

WASHINGTON 

Pasco  Computer  Store 
6704  Argent  Rd 
Pasco,  Washington  99301 
(509)  547-9014 
Altair  Computer  Center 
14100  NE.  20th  St. 

Beitevue,  Wash.  98007 
(206)  641-8800 

WISCONSIN 

Chicago  Computer  Store 
285  West  Northland  Ave 
Appleton.  Wisconsin  54911 
(414)  731-9559 

CANADA 

TheComputer  Pface 
186  Queen  St.  West 
Toronto,  Qnt.  M5V121 
(416)  548-0262 
Telex  0622  634 
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Let  us  know  8 weeks  in  advance  so  that  you  won't  miss  a single 
issue  of/INTERFACE. 
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New  iCOM  Attache 

A serious  small  system  for  practical  computing 


Tinker-time  is  over  for  many  small- 
computer  users.  You’re  ready  for 
more  powerful,  more  professional 
equipment— to  replace  early 
kluged  systems,  or  for  easier 
computer  ownership. 

Wefre  ready  too.  With  Attache— 
handsomely  produced  by  iCOEVP 
pros,  strengthened  by  our  Pertec 
Computer  Corporation  family  ties. 
Already  first  in  Microperipherals, ' 
weVe  expanded  our  industry 
commitment,  to  provide  complete 
turnkey  systems  backed  by  PCC’s 
full  technical  resources. 


Take  Attach^  seriously. 

At  last  a no-nonsense  desktop 
computer:  highly  advanced,  but 
you  don’t  have  to  be  an  engineer  to 
run  it.  And  flexible  enough  for 
application  versatility. 

Heavy-duty  powered,  Attache's 
S-100  bus  mainframe  offers  10- 
slot  accommodations.  For  8080 
microprocessor,  video,  and 
turnkey  monitor  boards,  for  full 
64-character  ASCII  keyboard. 

With  room  to  spare  for  user  options: 
plug  in  16K  memory,  cassette 
interface  (KCACR),  I/O,  process 
control,  and/or  iCOM  floppy  disk 
interface  cards. 


With  serious  software  support  . 

Attache  software  options  take 
advantage  of  (COM’s  solid  expe- 
rience: field-proven  FDOS-IIT 
Disk  Operating  System;  relocatable 
assembly  language  development 
system;  and  DEBBIE  the  Disk- 
Extended  BASIC  by  iCOM. 

ICOM:  right,  from  the  start. 

Now  the  most-trusted  name  in 
Microperipherais  can  satisfy  your 
total  system  requirements.  With 
a serious  computer  worth 
looking  into  today  at  your  local 
computer  store. 


Products  of  Per  tec  Computer  Corporation 
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20630  Nordhoff  Street,  Chats  worth.  CA  91311.  Telephone:  [2135  990-1000.  TWX:  [910}  494-2093. 

Quill  and  backed  by  Periec  Computer  Corporation,  (world's  leading  andependeni  producer  of  computer  peripheral  equipment  and  distributed  processing  and  data  entry  systems). 


f&ISfS.  lCOM*  i5  3 ngflistered  trademark  ejI  Pertec  CompulGf  Corporation 


This  8-bit  machine, 
by  itself,  is  as  versatile 
as  a lot  of  systems 
that  include  peripherals 


Be  sure  to  use  coupon  on 
page  28  of  this  magazine 
to  order  your  FREE 
Heathkit  Catalog! 


Skeptical?  Far  starters,  because  of  its 
unique  design 
the  H8  is  the 
only  machine 
in  its  price 
class  that 
offers  full 
system  inte- 
gration, yet, 
with  just  4K  of 
memory  and 
using  only 
its  "intelligent'1 
front  panel  for  I/O,  may  be  operated 
completely  without  peripherals! 

In  addition,  by  using  the  features  of 
its  built-in  Pam  -8  ROM  panel 
control  program,  the  H8  actually 
allows  you  to  dig  in  and  examine 
machine  level  circuitry. 

Responding  to  simple  instructions 
the  "intelligent"  panel  displays 
memory  and  register  contents,  lets 
you  inspect  and  alter  them  even 
during  operation.  And  for  greater 
understanding,  the  front  panel 
permits  you  to  execute  programs  a 
single  instruction  at  a time.  The 
result  is  a powerful,  flexible  learn- 
ing tool  that  actually  lets  you  "see" 
and  confirm  each  detail  of  H8's 
Inner  workings. 

If  you  need  further  evidence,  con- 
sider the  fact  that  H8  s system 


Memory  Display 


I/O  Port  Display 


orientation  allows  you  an  almost 
unlimited  opportunity  for  growth. 


Memory  is  fully  expandable,  the 
8080 A CPU  extremely  versatile, 
and  with  the  addition  of  high  speed 
serial  and  parallel  interfacing 
you  gain  the  added  flexibility  of 
I/O  operation  with  tape,  CRT  con- 
soles, paper  tape  reader /punches, 
and  soon  floppy  disk  systems! 

The  H8  offers  superior  documen- 
tation including  complete  step-by- 
step  assembly  and  operation 
manuals,  is  backed  by  54  years  of 
Heath  reliability,  and  comes 
complete  with  BASIC , assembler, 
editor,  and  debug  software  - 
others  charge  over  $80  for! 


H8,  simplicity  for  the 
beginner,  sophisti- 
cation for  the  expert 
and  at  $375*  just  right 
for  you. 

“Prices  are  mail 
order  net  FOB, 
Benton  Harbor, 
Michigan. 

Prices  cmd 
specifications 
subjeS  to 
change  with- 
out notice. 


System  Engineered 
for  Personal  Computing 
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